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ONE OF THE COOLEST BARS IN LONDON 
WE MEAN NEW YORK. NO, LONDON. 
OKAY, NEW YORK. ALL RIGHT, LONDON. 


Business Class to London 

1 - 800 - 862-8621 

virgin.com 


virgin atlantic 











Can you imagine a world where 

you can take your shade with you? 

We can. 



*MSRPs exclude $525 destination charge, tax, title and license. 130 Touring Model shown includes optional navigation system. Retailer sets actual price. **Navigation system available nationwide in July 2000. 
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A power rear sunshade. It allows 
you to reduce glare and cool the 
cabin, all without touching the air 
conditioning. And it’s just one of 
the innovations you’ll find within 
the sanctuary of the Infiniti* 130.® 
Innovations such as a driver’s seat 
that remembers where you prefer 
to sit. And an optional computer 


navigation system** that can not 
only show you the fastest way to 
get home, but help you choose a 
restaurant along the way. In fact, 
if the 130 feels unlike any other 
car you’ve ever driven, it’s not your 
imagination. It was ours. The Infiniti 
130. It’s all the best thinking. 


Requires accurate GPS service to operate and function properly. Mapping may not be detailed in all areas. ©2000 Infiniti Division of Nissan North America, Inc. 























1 IIP_ 

iii[iiiiiin min 

fffHf 

iilMTm 

ffl 


■.■■■ 

* ■ : ; 


•' ■■■'. " 


i 


© 2001 OmniSky Corf). All other names are property of their,respective owners. All rights reserved. For details about service, costs and coverage 
avaiiaiaility visit www.omnisky.com. Palm V™, HandsphnoWI/feof™ and HP Jornada 540 Series not included with service and are sold separately. 









Email, to go 

When you think about it, it just makes more sense to schedule work 
around life. OmniSky Internet and email for your 
handheld lets you send and receive email when you 
are on the go. So you can rearrange your day and 
leave the office work when you want, where you want. Reply to a 
work request via email while on the way to your daughter's soccer 
game, or instant message a friend while relaxing at a coffee shop. 
Work more. Work less. Either way, work smarter. 

The Web where you are 

There are a million great uses for the Internet, 
but only half of them happen at your desk. With 
OmniSky, you can access the major sites you care 
about — from virtually anywhere you are. Plus buy get online & email 

concert tickets, book a hotel room, or log on to the sites you use 
at your desk, like MSNBC, weather.com and Moviefone.com.® Even 
securely trade stocks on Fidelity Investments® while on the go. 

Who's the boss of you 

For details about OmniSky, log on to www.omnisky.com 
or call 800.860.5767. Because work, play, work, play is 
a lot smarter than work, work, work. 

SWING. CURSE. 






Compatible with: 

HP Jornada 540 Series 



Handspring™ Visor™ Platinum 
or Handspring™ Visor™ Prism 



Palm V™ 
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Life is an ongoing project. 
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“Sexy, sensuous, tactile; and thats just the chrome gearknob. Just wait ’til you get your clammies on the rest 
of the new Lexus IS 300.” -Motor, September 2000 

“Makes a dramatic styling statement, inside and out.” -Motor Trend, September 2000 

“It is the best combination of a sport/luxury car without breaking the bank.” - AutoWeek, September 2000 

“We can’t put off the truth any longer - this is a stupendously good-handling small Lexus that is fully 
competitive with BMW’s 3 Series, even when the BMW has sport suspension.” 

-Sports Car International, Oct./Nov. 2000 



“The IS 300’s interior features 
a sporty design highlighted by the 
chronograph-style gauge cluster.” 
-Motor Trend, May 2000 


“On a moment’s notice however, the engine transforms itself with a feral scream and launches the car with 
neck-snapping authority.” -Sport Compact Car, August 2000 

“The IS 300 begs to be pushed to its limits, and answers with razor-sharp responsiveness.” 

-Motor Trend, September 2000 

“The combination of ride quality and handling, which are usually at odds with one another, 
was exceptional. -Turbo & High-Tech Performance, August 2000 

“Power? Oh yeah. Plenty of that.” -Car and Driver, July 2000 

“The IS [300] begs to be driven hard. The gratifying snarl of the tuner-like exhaust can is enough reason 
to punch the throttle. - UrbanRacer.com, November 2000 

“In our drives, we found that the IS [300] is considerably more muscular feeling than the other two 
[BMW 328i and Audi A4]. -UrbanRacer. com, November 2000 

“Exceptional chassis dynamics rival BMW for sheer capability.” -Motor Trend, September 2000 

“The suspension was primed for all we threw at it - quick 180-degree turns, an early apex, a late apex- 
even turns under heavy braking were conquered with ease.” -Turbo & High-Tech Performance, August 2000 

“Then there’s that wonderfully smooth engine whose 215 bhp and 218 Ib.-ft. of torque enable the IS 300 
to squirt from apex to apex with ease.” -Road Track, August 2000 

“Has Lexus unleashed a legitimate power player in the entry lux sport sedan segment with its new 
IS 300? You bet. -Motor Trend, September 2000 

“Love at first sight? No way man, I don’t believe in it. I do however, believe in lust; after spending more than 
a week behind the wheel of the IS 300, I’m filled with the stuff.” -Sport Compact Car, August 2000 





“The brake system should stack up as world-class, the thrust of the straight-six is gratifying indeed, and as 
youd expect of a Lexus, the price of admission includes first-class seats and a terrific audio system.” 

-Car and Driver, July 2000 


“As we witnessed in our mountain driving loop, the Lexus IS 300s brakes are about as good as they come, 
stopping the car from 60 mph in only 113 ft - 4 ft shorter than a Ferrari 360 Modena” 

-Motor Trend, September 2000 

“But the IS 300 is more than just a pretty face - its got some serious talent beneath its handsome flanks. 

-Sport Compact Car, August 2000 

Further proof that being fast 
will get you a reputation. 


With a 215-hp engine, Formula One-style shifting and chronograph-style instrumentation, it’s a whole new 
kind of Lexus. The IS 300. At $31,350,* you might say it’s totally unexpected. 




THE PASSIONATE PURSUIT OF PERFECTION. 


Iexus.com 


0 Lexus, a Division of Toyota Motor Sales, U.S.A., Inc. Lexus reminds you to wear seatbelts, secure children in rear seat, obey all speed laws and drive responsibly. *MSRP including delivery, processing and handling fee. Excludes tax, title and licensing fee. Actual dealer price may vary. 





cr££Vi. 

Hour imovUs 


l6V»S»OV>$ 





It’s like watching a movie in a theater. 
Only the floors aren’t sticky. 


Philips WideScreen televisions let me watch DVD 

34" High Gloss Black Finish 

— movies the way I 

I JJ - *. want to. With a 16:9 

i I 

I i 
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wide aspect ratio-the 

• 

i « 

z? same shape of screen 

Philips widescreen aspect ratio gives you 
33% more viewing area than a normal TV: as in a theater. Plus, 

they’re High Definition Ready for a brilliant, 

amazingly sharp picture. Philips offers digital 

widescreen televisions in sizes from 30" to 

64" And with a choice of direct view, 

projection TV or hang-on-the-wall FiatTV,™ 

J I can customize 


a home cinema 

42" Flat TV 

experience that’s perfect 


Widescreen 


for me. I’ve got to 
admit it’s getting better. 
www.philipsusa.com/wired 64 "hdtv 
Available at Circuit City, Good Guys, P.C. Richards and other retailers. 
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Where in the world can you go to find some 
worthy competition? Just about anywhere, with the 
mobile Internet from Lucent. As the world leader 
in mobile Internet technology, were building the 
wireless networks that bring the full power of the 
Internet to mobile devices. So everything from 
interactive games with 3D graphics to online 
banking to video e-mail is always at your 
fingertips. When you change the way people 
communicate, you change the way they live. 

Lucent Technologies. We make the Internet mobile. 

Expect great things: 


\_uce 









VIET CONNECTED any way you want 
with the coolest pocket player out there. 
KODAK mc3 is the pint-sized digital dynamo 
that lets you have fun on the go.You can 
download your favorite MP3's and take them 
with you. Click into digital video mode to 
make movies, snap a few digital pictures, then 
share your stuff over the internet. It's all the 
multimedia you've _ 

ever wanted in 
one little player 


© Eastman Kodak Company, 2000. 

Kodak and "Take Pictures. Further.” are trademarks of Eastman Kodak Company. 


Take Pictures. Further™ 


GET CONNECTED 
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NQUs remarkable new enterprise-wide 
software platform now allows the ability to 
deploy and transform information residing in 
any data source, including legacy systems 
and web sites, into any information device or 
popular application where it can be 
reconfigured in any manner, to suit any user. 


ContentAnywhere™ will enable any member 
of your enterprise to easily insert information 
into documents, contact managers, 
spreadsheets, presentation programs - you 
name it. But these examples barely scratch 
the surface. Its uses are virtually endless. 
Apply it in wireless devices such as 
Palm VIIs™, smart phones, pocket and 
hand-held PCs, even right into live, real-time 
desktop application documents. Set it to 
perform tedious tasks automatically too. No 
other content management resource comes 
close to these vast capabilities. 


Come to our web site to see the many 
revolutionary ways our remarkable software 
can be used to elevate your enterprise, your 
portal, or your next product; and to explore 
how your organization will thrive by using 
content anywhere, in any way, by any means. 


Elevate your 


Revolutionary 


Arm your enterprise to 
use content anywhere, 


Introducing 

NQL. ContentAnywhere 


Thinks, 


www.contentanywhere.nqli.com 


D2001 NQL, Inc. NQL™ is a trademark of NQL, Inc. NQL ContentAnywhere 1 


trademark of NQL, Inc. Palm 


trademark of Palm, Inc. 













































That's the percentage of our dedicated hosting customers surveyed that would 
recommend us to a colleague. Why? Is it our fanatical 24x7 tech support? Our 
99.999% network uptime guarantee? The ability to increase or decrease their 
hosting needs on the fly? Perhaps it's the combination. Regardless, these are just 
a few reasons some of the web's leading businesses trust us with their hosting. 

If you're looking for the ultimate hosting experience visit 
www.rackspace.com or call 1.888.571.8961 




rackspace 

MANAGED I HOSTING 


rackspace.com 888.571.8961 


Cisco Systems 


redhat. 


Microsoft’! 1 
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Technology 

Partners: 





FROM FOOD AND FASHION TO TRAVEL AND TRENDS, WE’VE GOT IT COVERED. 


CondeNet 

WWW.CONDENET.COM 

HOME OF STYLE.COM, EPICURIOUS.COM 
ANDCONCIERGE.COM 




Intrinsic cable management meets compact symmetry and 
graceful lines. An arc of rear ports flows cables to the 
computer - function meets form. For all its 
awesome capabilities, such as a docking a 
ring and 480Mbps transfer speed, you’ll f 
\ love what this hub does for your f . 

X^ workspace. At Belkin, we’re f 

^X innovating to make the f w 

\ hottest interface w M £ 

\ M M f 

X the coolest. w w / 


©2001 Belkin Components. All rights reserved. All trade names are registered trademarks of respective manufacturers listed. 

FireWire is a registered trademark of Apple Computer, Inc. registered in the United States and other countries, used under license. 20AD364-W-Feb 
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MEN’S AND WOMEN’S CLOTHING, FOOTWEAR AND ACCESSORIES. FOR A FREE CATALOG DIAL 1 800 KEN COLE OR KENNETHCOLE.COM 
ATLANTA BOSTON CHICAGO DALLAS LAS VEGAS LOS ANGELES MIAMI NEW YORK PHILADELPHIA SAN FRANCISCO SEATTLE WASHINGTON DC 
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Koumikova's Choice 
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OMEGA 

www.omegawatches.com 


SACK7S 

JEWELERS 

201 OLD YORK ROAD, SACKS PLAZA 
JENKINTOWN 
(215) 885-7070 
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130 Formula 2001 

220 mph, 17,000 rpm, 500,000 lines of code: Fast-forward 
computational dynamics are in the driver's seat of today's FI cars. 
This isn't just a race. It's a technology war. By Andrew Tiiin 

144 WIRED LEGENDS: Founding Father 

Paul Baran conceived the Internet's architecture at the height 
of the Cold War. Forty years later, he says the Net's biggest 
threat wasn't the USSR - it was the phone company. 

By Stewart Brand 

154 A Shot in the Dark 

Wes Skiles' underwater Journey to Amazing Caves. 

By Michael Menduno 

156 In Helsinki Virtual Village ... 

... your cell phone is a broadband browser, a smart wallet, and 
a passport to the wireless community of the future. And your 
fellow citizens are the content, 24 hours a day. By William Shaw 

164 Master of the Universe 

Neal Adams reinvented Batman, revived the X-Men, and 
reshaped the comic book world. His bold new vision: Forget 
continental drift. Forget E = me 2 . Planet Earth is growing - fast. 

By Jeffrey M. O'Brien 

COLUMNS 
92 Crash Course 

At 23, Matt Johnson had it all: the business plan, VC money, and 
grand designs to dominate the untapped college market.Then 
BigWords' boy wonder got a harsh lesson in dotcom reality. 

By Chip Bayers 

106 The Do-or-Die Roller Coaster 

Get up, get down, and get off. By Emily Jenkins 

118 Shut Up and Deal 

When IPOs give way to M&A, investment banking can get nasty. 
Which is fine with George Boutros. He's been nasty all along. 

By Adam Lashinsky 


Cover photograph: Moses Berkson; video still: Speedvision 
Introduction: Daniel Carter 

Photographs: Corbis/Richard Hamilton Smith; Greg Davis/TimePix 
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The E 320. 

Where the rational mind 
and the emotional mind collide 

Safely, of course. 



When it comes to buying a car, it’s easy to be of two minds. The rational mind desires things like safety and 
value. The emotional mind is swayed by performance and style. Fortunately, there is the E320. It’s a role 
model for luxury cars, precisely because it embodies all those attributes. So you should have no difficulty 
making up both your minds. To learn more, call 1-800-FOR-MERCEDES or visit www.MBUSA.com. is 









©2000 Mercedes-Benz USA, LLC. A DaimlerChrysler Company 
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DEPARTMENTS 


43 RANTS & RAVES Reader feedback 
49 ELECTRIC WORD Eye-popping 

The Stock Market Planetarium's shooting stars, 
super conductor Richard Devine's 2,800-MHz symphony, 
South Korea's Winged City ... 

65 FETISH Technolust 

Leica's 15-mm lllf camera, Oakley's Overthetop hingeless 
sunglasses, Bogotech's fingerprint-scanning door lock ... 

MUST READ 

73 WashTech, the Web’s new union label ... 

74 The Far Eastern infowar machine ... 

82 Scratch ’n’ riff by the numbers ... 

plus: Ask Dr. Bob, Meatspace, People, 
Jargon Watch 

87 Raw data 

173 STREET CRED Consumer reviews 

Including gameLab's Blix, K. C. Cole's Hole in the Universe, 
and American DJ's Pro-Scratch 1 CD spinner... 

PLUS: Music, Just Outta Beta, ReadMe 

186 BEST Great stuff - tested and approved 

Computer speakers, desktop scanners, universal remotes 

189 NEW MONEY Our guide to personal finance 
PLUS: The Wired Index 



204 VERGE Creative sparks 






















ABSOLUT" CITRON™ CITRUS-FLAVORED VODKA. PRODUCT OF 5 )B ' \ €wtU fWWBfl ABSOLUT COUNTRY OF SWEDE 
DESIGN AND ABSOLUT CALLIGRAPHY ARE TRADEMAWS OWNED BY V&S VIN & SPRIT AB. ©1995 V&S VIN & SPRIT AB. IMPORTEj 

| THOSE WHO APPRECIATE QUALITY ENJOY IT RESPONSIBLY 


OKA & LOGO. ABSOLUT, ABSOLUT BOTTLE 
'HE HOUSE OF SEAGRAM, NEW YORK, NY. 



Knock. Knock. Can your imagination come out and play? 


ADOBE WEB TOOLS: Your creative mind is free to romp and run rampant with Adobe’ web design tools. Becau; 
the back-and-forth between applications. Which means more time spent on the joy of creating. As opposed to tf 


©2001 Adobe Systems Incorporated. All rights reserved. Adobe, the Adobe logo, tagline “Inspiration becomes reality,” Adobe Premiere, After Effects, GoLive, 









SoLive” software allows you to easily optimize and resize Photoshop' images for the web, eliminating 
hassle of re-creating. Find out more today at www.adobe.com/webtools. Inspiration becomes reality. 


Adobe 


GoLive™ 

Photoshop® 

LiveMotion™ 

After Effects® 
Adobe® Premiere® 
Illustrator® 


Illustrator, LiveMotion and Photoshop are either registered trademarks or trademarks of Adobe Systems Incorporated in the United States and/or other countries. 
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1.800.CALL.WWF 

www.worldwildlife.org/act 


Get your free World Wildlife 
Fund Action Kit and help leave 
our children a living planet. 
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Advanced Solutions 


Managing information networks for 

KNOWLEDGE AND SECURITY. 


NEC knowledge management software can give your entire organization a single point of 
access to information throughout your enterprise and across the Internet. All while maintaining 
the highest levels of security. As the second largest producer of new 
U.S. patents, NEC can offer you breakthrough solutions in networks, 
computer systems and semiconductors. Take your business to new 
levels of success with NEC. 


www.nec.com 
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GLENL] 


FRENCH oak f 

Single Malt Scotch W 


For centuries, french limousin oak barrels have given 


fine European wines and cognacs their delicate flavors. So we asked ourselves: IVhat would happen if we finished our 
Ii-year-old whisky in casks of French Oak? Qjtite a lot, actually. And so our newest single malt was born, with 
distinct and unexpected flavors ofspicy oak, dry nuts and soft fruit. the glenlivet french oak finish. 


ENJOY OUR QUALITY RESPONSIBLY ©xooo Imported by The Glenlivet Distilling Co., N.Y., N.Y., 
ix Year Old Single Malt Scotch Whisky, Ale. 4 , 0 % by Vol. [80 Proof]. The Glenlivet is a registered trademark. 
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TAGHeuer 

SWISS MADE SINCE 1860 


HEUER Monza 



For an authorized dealer nearest you, visit tagheuer.com or call 1-800-268-5055. TAG Heuer’s U.S. limited 
warranty is valid only for products purchased from authorized dealers and bearing our serial number. 
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"Somebody's Watching Me/' 
by Ginger Suntag. 

Darwin's Hard Drive 

Jaron Lanier's "One-Half of a Manifesto" 
(Wired 8.12, page 158) was bold in its will¬ 
ingness to repudiate the popular idea 
of a Terminator-e sque future, and astute 
in its historical and technical analogies. 

I was therefore surprised to see him devote 
space to the absurd question, "How could 
evolution have made such marvelous feet, 
claws, fins, and paws, but missed the wheel?" 
The premise of such a question throws con¬ 
text out the window. Wheels might be a 
great way to get around when you've got 
a road to run them on, but has any species 
spent enough evolutionary time in an envi¬ 
ronment that is consistently flat, hard, and 
expansive enough to make wheels more 
of an asset than a liability? This is akin to 
wondering why fish haven't developed 
plugs on their tails. 

Dave Hogan 
dhogan78@aol.com 

For all those who deal with the everyday reality of 
general-purpose computing, Jaron Lanier's lucid 
article will strike a deep chord.Too much of our 
software is going to the dogs in subservience to 
the fake idol of ever greater computing power. It's 
time, once again, to attend to the basics and do the 
simple things well. I don't want Al - just a modern 
word processor that works. 

Joel M.Sciamma 
joelsciamma@compuserve.com 


Return to Sender 


Get a special-edition Wired 
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As a software engineer, I take offense at these staid, ivory tower generalizations about 
the nature of software and the people who create it. I go to work every day and write 
code that is much more flexible and explicit than it is intuitive.That's not to say I don't 
think about ways to work toward more intuitive behaviors, or about quantum algo¬ 
rithms, or even about downloading the sum total of my knowledge to a hard drive 
someday.That does not make me a fanatical freak, as Lanier's article may lead the less 
informed to believe. Lanier generalizes and judges the traits of anyone involved with 
technology who pushes the current limitations of our understanding. 

I agree with Lanier that we should not consider technology as autonomous. Nothing 
we create - government, money, religion - is removed from the social fabric, but some 
pretend that it is. I hold the less popular opinion that we are ushers, mentors, masters, 
and hosts of our creations.Though things we produce may evolve beyond their original 
scope, the fact remains that these entities would not exist if we had not given them 
definition.The fact that technology threatens to surpass human intelligence is terrifying 
in some respects, but the productive response is to do what we do best as a species: 
adapt. Refusal to comply with changes in an environment - whether it's natural, social, 
political, economic, or technological - is the first step toward extinction. 

Kevin M. Cowan 
comments@cytopia.cc 
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Bill Clinton, Free Agent 

Thank you for the refreshingly nonpartisan inter¬ 
view with Bill Clinton in a time of precious little relief 
(M/Iired 8.12, page 334). I was impressed by the 
questions. However, the seemingly inherent inability 
of the politician to be frank about his ignorance of 
the subject matter is frightening.This becomes 
more serious when one considers that the president 
did not actively preside over the technology-driven 
economy, yet he rode it and took credit for it as a 
means to political advantage. Hopefully, the next 
president will have the sense to quit campaigning 
once elected. It seems that the issues require it. 
Scott Davison 
davisonsanchez@aol.com 



I was extremely disappointed by the interview 
with lame-duck president Bill Clinton. Where were 
the questions about Carnivore, exportable data- 
encryption, the complete failure of the drug war, 
and making more of our governmental process 
available on the Internet? The questions asked 
were unchallenging, and Clinton seemed to offer 
political platitudes instead of straight answers. 

His discussion of Bill Gates and the Internet econ¬ 
omy was completely disingenuous, especially given 
the fact that Gates and Clinton are sometime 
golfing buddies. 

Kent Daniel Bentkowski 
kentdb9438@msn.com 


Iron Butterfly 

"Dumping Iron" (Wired 8.11, page 170) is one of the 
most accurate presentations of John Martin's ideas 
I've seen, and it spotlights Martin's key worry:that 
his science would be viewed as a quick fix for global 
warming, allowing people to leap into their gas- 
guzzlers and zoom off to consume yet more. Gasp. 
This is exactly the sort of behavior that haunted 
Martin. While he can't speak for himself, those of us 
who knew him well can stand in. As his wife, I lis¬ 
tened to his theories about science for 24 years. 

As you point out, Michael Markels and John 
Martin have common ground in addition to the 
theory Markels hopes to profit from. Like Markels, 
Martin loved asparagus and the Cosmos Club, and 
thought outside the box. Under Martin's New Eng¬ 
land reserve was a zany sense of humor.The combi¬ 
nation was responsible in part for what Wired called 
his"bold and charismatic personality." He loved to 
entertain friends with Dr.Strangelove imperson¬ 
ations, promising that people who paid him enough 
could select the weather on their birthday. But 
Martin's science was responsible. He would not 
gamble with complex ecosystems. He believed the 
open-ocean iron experiments should be done 
repeatedly with careful scientific monitoring before 
his half-supertanker of iron was sprinkled. 

Martin stressed that science can't provide a quick 
fix for the destruction we wreak on our environment. 
We have already engineered our atmosphere acci¬ 
dentally and irresponsibly. He stressed our need 
to limit global population, cut down on fossil fuel 
use, and stop chopping down forests - in the first 
world as well as the third. In fact, he did not think 
we were capable of acting wisely or expeditiously, 
so we should explore viable ways to help repair 
the damage. 

Part of the loss with Martin's death is that we can't 
predict how he would have modified the iron exper¬ 
iments. Certainly our beleaguered planet needs 
scientists who take risks, ask creative questions, tilt 
at windmills - and sometimes come up the winner. 
Whatever Martin's new thinking would have been, 
it would have been environmentally responsible. 
Marlene Martin 
mlmartin4@aol.com 



Geek Mythology 

Great story ("0, Engineers!" Wired 8.12, page 357). You brought back 
many memories. I'm sitting here looking at a framed black-and-white 
photograph of the 128 monitors that the 8000 was supposed to light 
up and drive during the Eagle's Roosevelt Hotel product launch and 
press conference.The horror story here was that it crashed, and behind 
the curtain was a bunch of lesser-known backups. What my depart¬ 
ment - marketing communications - did is described in Tracy Kidder's 
epilogue. I use his book and my firsthand recollections in the public- 
relations classes I teach. Now I'll add your postscript to the yarn. 
William J.P. Smith Jr. 

Former Director of Marketing Communications 
Data General Corporation 
wjpsjr.@worldnet.att.net 


Undo 

^'N SyncThe Pulsar Spoon UFO chronograph 
displays metronome beats from 30 to 250 bpm 
("Big Pimpin'," Wired 8.12, page 256). 


Get Wired. Online. 


www.wired.com/wired 

Dive into the magazine's recent issues, 

search our archive, or subscribe online. 

www.wired.com/wired/reprints 
Order reprints of seminal Wired 
magazine articles. 
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The new MR2 Spyder 
cones with tire spats. 


Spats note air away Iron 
turbulent wbeelwells and 


Ibis sucks the Spyder to the ground, 


things about the new MR2 Spyder 
that don't suck. Find out nore 


®TOYOTA 


Priced at *24.070 
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Adobe GoLive lets you leave the phrase “You cant do that” to traffic cops and referees. 


ADOBE GOLIVE: The most extraordinary web ideas come to life with ease thanks to Adobe* GoLive™ softwar< 
faster. Whats more, the 360Code™ feature helps ensure the integrity of your code for a seamless journey from you 


©2001 Adobe Systems Incorporated. All rights reserved. Adobe, the Adobe logo, tagline “Inspiration becomes reality,” 360Code, Adobe Premiere, After Effects, GoLive, 




>ecause GoLive, Photoshop* and Illustrator* all share a common interface so you can get up to speed 
ead space to cyberspace. Find out more at www.adobe.com/webtools. Inspiration becomes reality.™ Adobe 

GoLive™ 
Photoshop® 
LiveMotion™ 
After Effects® 
Adobe® Premiere® 
Illustrator® 



Illustrator, LiveMotion and Photoshop are either registered trademarks or trademarks of Adobe Systems Incorporated in the United States and/or other countries. 
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Your Northwestern Mutual Financial 
Network Representative excels at a lot 
more than life insurance, bringing you 
expert guidance and the specialists 
you need for education funding and 
your family’s financial security. 

Northwestern Mutual 

FINANCIAL NETWORK™ 



Jennifer Main 
Financial Representative 


Innovative solutions for personal finance, retirement, estate, and insurance. Are yOU there yet 


www.northwesternmutual.com 


©2001 The Northwestern Mutual Life Insurance Co., Milwaukee, Wi 








[HOTOGRAPH: WIBIAM FAULKNER 



In a modern twist on classic fabrics. New York textile house 
Maharam ( www.maharam.com) is repurposing the industrial- 
strength plastics found in toothbrushes, conveyor belts, and 
parachutes to produce its new Composites Series line of luxe 
upholstery and wall coverings. Designer Andree Putman (who 
updated the interior of Air France's Concorde jets) created the 
Maharam collection, which hits showrooms this month. In 
the swatch pictured, abrasion-resistant fibrillated polyethylene 
ribbon and laminated tape provide translucency, while lengths 
of saran monofilament are layered in for strength and irides¬ 
cence. Since co-owner Michael Maharam and his brother Stephen 
took over the fourth-generation family business three years ago, 
they've focused on recruiting top craftspeople and incorporating 
innovative materials that are beautiful, durable, and completely 
washable."What we were before was basically the Sears Roebuck 
of textiles," says Michael. - Heather Sparks 


p 2oo a 
























































When Microsoft's stock plummets, its star shoots 
across the ceiling of the Stock Market Planetarium. 
The installation's 2.5-meter dome, which opens at 
London's Tate Britain (and at www.blackshoals.net) 
on March 6, charts the movement of the 4,000 
most actively traded companies in the global 
economy. Created by artist Lise Autogena and 
Joshua Portway, the big thinker at Peter Gabriel's 
Real World studio, this universe is controlled by 
four G4s crunching a live Reuters data stream 
from the Nasdaq, London, and Tokyo exchanges. 
Market capitalization establishes the size of each 
of the stars, and trading volume determines their 
brightness. Firms in the same market sector tend 
to form constellations, like the petrochemical 
nebula and the biotech vortex. Market volatility, 
investor skittishness, and other random forces 
can break up the star systems or cause unrelated 
stocks to meld into new constellations. And all 
the while, virtual creatures (shown in orange) 
feed off the energy of the stars, just as traders 
and investors feed off the market. 

"To the man on the street, the stock exchange is 
an unfathomable, mysterious thing," says Portway, 
who hopes the project will get people thinking 
about the market and its global influence. 

- David Cohen 
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It may not have the agility of Cheetah - or other real-life 
simians - but Brachiator III, created by Toshio Fukuda and his 
engineering team at Japan's Nagoya University, is a big step 
toward a fully functioning humanoid robot. Modeled on 
a gibbon skeleton, the Brachiator's frame - 5' 4" tall, 21.6 
pounds - houses 14 motors that propel its arms, wrists, hips, 
and knees. Data from the motors' movements is fed into 
the robot's external brain - a Motorola 68050 computer (not 
pictured), which analyzes every move.'The programming 
uses neural networks, fuzzy logic, and genetic algorithms," 
says Fukuda."We're trying to develop an artificial intelligence 
that can learn and adapt." 

Already able to swing from bars, the pseudoprimate's 
biggest limitation is its cumbersome external battery. Once 
a lightweight device is available, Fukuda will be able to build a 
robot that can not only play on the jungle gym but also walk. 
"We won't teach it how to walk, though," Fukuda says."It will 
have to learn that by itself." - Dominic Al-Badri 






o 

B333K 
























© 2000 FedEx. See FedEx Service Guide for terms of carriage and locations served. 



FedEx Home Delivery helps you give your customers what they’ve been asking for. FedEx Home Delivery is 


a deferred, customer-friendly alternative dedicated to moving packages from your business to homes. We deliver from 9 a.m. to 
8 p.m., even on Saturdays! We also provide flexibility and security with premium services like evening, date certain and appointment 
delivery. All this at affordable rates and backed by the only money-back guarantee in the business. So, to renovate your shipping 

networkvisitusatfedex.com or call 1-800-Go-FedEx. 
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Holed up in the guest bedroom of his parents' house in Roswell, 
Georgia, Richard Devine conducts a seven-computer, 2,800-MHz 
symphony of bells, robotic utterings, and bass lines. Although 
musicians have worked with computers since the '50s,"l take 
it to the extreme," says the classically trained pianist. Running 
an NT server, a G4, two G3s, three PCs, and various custom-built 
synthesizers (one of which has a heat-sensitive keyboard that 
generates tones based on how close his finger hovers over a 
given key), the Kennesaw State University senior programs and 
sequences roughly 35,000 stored sounds using apps like Logic 
Audio and Supercollider. He also writes the code that allows his 
computers to autonomously change the tempo, time signature, 
and velocity values. The 25-year-old released his first album on 
Schematic Records in January, and his compositions will be part 
of the Whitney BitStreams exhibit ( www.whitney.org ) opening 
March 22."lt never gets old," says Devine:"As processor speeds 
go up, the crazier my music gets \" - Sonia Zjawinski 
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Important Information 


Roberta hears about 
client crisis on way to 
meeting in Tucson. 
She goes back to office. 

She misses her flight. 
She misses her meeting. 


at&t 

wi reless 

data 

service 


Roberta hears about 
client crisis on way to 
meeting in Tucson. 

She wirelessly accesses 
crucial information from 
company intranet 
Then she rallies her team 
via e-mail. 

She makes her flight. 

Problem is solved by takeoff. 

Get time-sensitive information anywhere AT&T Wireless Data Service is 

available. Crank through urgent e-mails, manage schedule changes, access 

■ 

■H contact information and view the latest Web content-all from your PDA. 

: 

|o 

It’s fast, it’s secure and it helps increase productivity. Because you’re never far 

from the facts you need to help a client. And your bottom line, as well. 


AT&T Wireless 


YOUR WORLD. CLOSE AT HAND. 


att.com/wireless/dataservice 


888 DATA-ATT ext. 102 


_AT&T Wireless Data Service is available in over 3,000 cities across the United States. Detailed local coverage maps are available at 

att.com/wireless/dataservice. AT&T Wireless Data Service is available over the AT&T wireless data network and in markets where we have intercarrier agreements, safe^ 
Service outside the AT&T Wireless Services area is provided by other wireless carriers. Coverage may vary due to customer equipment and other factors. Due to cov¬ 
erage limitations, information may not be accessible at all times. Certain service applications may require purchase of an associated service, additional software or net¬ 
work connections. Additional terms and conditions apply. ©2001 AT&T Wireless Services, Inc. All rights reserved. 





























South Korea aims to become the travel hub 
% of Asia with the debut this month of its Inchon 
i International Airport.The so-called Winged City, 

I which reportedly cost $8 billion, can handle 
27 million passengers annually - 2 million more 
than the megaports serving nearby Tokyo and 
Osaka, Japan. The complex sits on a 16-square- 
mile landfill island, and its steel-and-glass main 
terminal is the largest public building in the 
} country. Size aside, Inchon has brains. Video 
I sensors log the arriving and departing flights 
I at each gate. A centralized network integrates 
} data from all airlines to avoid potential problems 
£ caused by gate changes and the like. Planners 
I hope this will mean passengers spend less time 
5 on the tarmac and more time in the Red Carpet 
lounge. Your suitcase, however, will be delivered 
the old-fashioned way. "We opted not to do the 
baggage," says Curt Fentress, Inchon's principal 
architect and the design mind behind Denver 
International, where the notorious luggage fiasco 
taught him that sometimes more tech is less. 

- Craig Off man 
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THE QUESTION IS 
E-BUSINESS?” THE 

In the unpredictable world of e, only the right partner can prepare you for the unexpected. Which is 
why nearly all the Fortune 500® rely on us to survive-and thrive-in today’s ever-changing, unpredictable 
environment. We are BMC Software. The world’s leading provider of e-business systems management 
solutions. Software that keeps your business-critical applications up and running around the clock. 

We offer the fastest implementation of the most comprehensive e-business management systems. And our 
exclusive BMC Software OnSite™ program allows companies to achieve 
maximum online availability all day, everyday. For more information, 
visit us at www.bmc.com. We’ll be there. We’re always there. 



BMC Software is an Equal Opportunity Employer. BMC Software, BMC Software OnSite, the BMC Software logos, and all other BMC Software product or service names are registered 
trademarks or trademarks of BMC Software, Inc. All other trademarks or registered trademarks belong to their respective companies. ©2001 BMC Software, Inc. All rights reserved. 
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Assuring Business Availability™ 


NOT, “WILL lightning STRIKE YOUR 
QUESTION IS,“WILL YOU BE READY?” 



























Turning back the clock nearly 350 years may help 
engineers design higher-bandwidth wireless computers 
and faster switches for fiber-optic networks. Georgia 
Institute of Technology physicists Kurt Wiesenfeld, 
Michael Schatz, and Matthew Bennett created these 
two spring-powered pendulum clocks to study a 
phenomenon known as “synchronized oscillation/' 
in which one timepiece ticks when the other tocks, 
regardless of when each was set. Their work is based 
on the 1665 experiments by Dutch scientist Christiaan 
Huygens. Synchronized oscillation is the key to making 
an array of electronic components, such as lasers, that 
operate independently yet simultaneously to provide a 
greater combined output of power."Studying nonlinear 
physics is a relatively abstract endeavor," Wiesenfeld 
says."So it's nice to have a good mechanical example." 
- David Pescovitz 
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c 2001 Volvo Cars of North America, inc, “Volvo, for life" is a registered trademark M Volvo. Always remember Id wear your seat belt, www.volvocars.com 


INTRODUCING THE VOLVO S60. IT HAS THE SLEEK AND ALLURING LINES OF A COUPE. YET IT ALSO HAS THE 
CONVENIENCE AND SPACIOUSNESS OF A FOUR-DOOR SEDAN. IT HAS OUR MOST ADVANCED SAFETY AND LUXURY 
FEATURES. YET ONE STRETCH OF OPEN ROAD WILL TELL YOU THAT THIS IS A TRUE DRIVER’S CAR. IT’S A CAR MOVING IN A 
NEW DIRECTION. AWAY FROM COMPROMISE. TO REVOLVOLUTION. REVOLVOLUTION.COM AOL KEYWORD: REVOLVOLUTION 























Live your IT Nirvana. 
Find it at dice.com. 


□ ice.com. the largest jab site facusing exclusivelg an IT, offers guick 
searches, hundreds of thousands of jobs and cool free career tools. 
So. you can find the perfect IT job. the best company and. if you're 
lucky, your inner child. What’s your IT Nirvana? 
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Original ceilings. 
Original moldings 
Original wiring? 


3Com 


3Com Wireless Networking 

Found a great, classic space that’s off-limits to technology? It’s a perfect time to 
discover 3Com’s whole new line of wireless network products. A new approach 
to how any business can instantly create a fast-moving network out of thin air. 
And exploit the Internet to its fullest. (And bring the 18th century to the 21st.) 
Just talk to your 3Com reseller or click 3Com.com. Home. Office. Beyond. 










LIFESTYLE' 


HOME THEATER SYSTEMS 


GIVE YOU 


i 11 


5-CHANNEL SURROUND 


FROM ANY SOURCE 


Most conventional digital systems 


will only give you 5 independent 


channels from specially encoded 


sources, like DVDs. But Lifestyle® home 


theater systems deliver the 5-channel 


surround experience from any source 


5.1 encoded DVDs, any VHS tape, 


even single-channel TV shows. And 


only Bose®, the most respected name 


in sound, has the technology to deliv¬ 


er this performance with small size, ele¬ 


gance and simplicity. No wonder Audio 


called Bose “The hi-fi inventor of the 


century. 


To learn which system is best for your 


needs, or to find a dealer near you 


Hear The Difference Today. 









Sure Footing 

If your idea of a great hike is retracing the footsteps of Steve "Crocodile Hunter" 
Irwin, you'd better take along some sturdy shoes. Salomon's waterproof Raid 
Mountain boot has a stiff plastic shell that braces the outer heel and ankle, 
while the shoe's external hinge permits forward flex.The boot's underside has 
a stabilizing rigid frame around its perimeter, and the center consists of a soft 
rubber that actually becomes stickier when wet - perfect for trekking through 
the world's most dangerous billabongs. 

Raid Mountain: $200. Salomon: (877) 272 5666, www.salomonsports.com. 


Speak and Spell 

Motorola's new GSM phone conquers the problem of composing text for the 
wireless Web.The VI00 puts cell, pager, and browser capabilities into one 
clamshell-style communicator.The wallet-sized box handles short notes sent 
as either email or SMS messages to a dedicated address based on your phone 
number; for old-fashioned yakking, just plug in the hands-free headset. Now 
you can shoot back voice and email replies from the hip. 

VI00: $250. Motorola: (800) 331 6456, www.motorola.com. 


The Small Picture 

Call it a small camera for big shots. Minox shrinks the 1950 Leica range finder to 
one-third the original dimensions with the lllf (shown here, actual size).The minicam 
replicates the design innovations of the postwar classic, as well as its 1/250 shutter 
speed.The 15-mm lens focuses on objects as close as 4 feet, burning your shots 
onto 8 x 11-mm Minox film, printable at standard sizes by specialty photofinishers. 
Minox Classic Leica lllf: $439. Minox: (800) 222 0118, www.minox.com. 
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Head Games 

Beta-tested at last year's Olympics, Oakley's 
Overthetop hingeless sunglasses use your 
dome instead of your ears to stay in place. 
The polycarbonate plastic frames curve over 
your head and latch onto your posterior 
occipital protuberance - that place where 
your cranium meets your neck.The design 
isn't suited to side-to-side jostling, but it's 
perfect for an intense run in the sun.The 
lenses, made of top-quality Plutonite™, are 
thickest at the center, then grow thinner 
toward the edges to reduce distortion. 

Qverthetop: $175. Oakley: (800] 403 7449, 
www.oakley.com. 


Juice Box 

Want to keep power glitches from spoiling 
Andrea Bocelli's booming arias? PS Audio's PI200 
Power Plant improves both stereo and TV output 
by regenerating electrical current for up to eight 
entertainment devices.The rack-sized component 
transforms regular AC to DC, then converts it 
back to 115 volts of laboratory-quality AC.The 
ripples on the PI 200's case mimic the perfect 
sine waves your sensitive equipment will love. 

PI 200 Power Plant: $3,950. PS Audio: 

(877] 772 8340, www.psaudio.com. 




Digital Daisy Chain 

When editing footage from multiple camcorders 
(like the videos from your daughter's wedding), 
don't waste effort by dealing with one camera 
at a time. Belkin's FireWire 6-Port Hub houses 
one port for your computer and five more for 
camcorders, storage drives, VCRs, or other devices 
that use a 400-Mbps FireWire connection.The 
compact design saves precious desk space, 
and a clasp system allows you to chain 10 hubs 
together (a la the pair above) to create a quick 
local network that lets dozens of DVD-RAMs 
and digital camcorders exchange files. 

FireWire 6-Port Hub: $99.99. Belkin: (800] 
223 5546, www.belkin.com. 
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Change where 
you work, 
not how you work 


Pocket PC Go wireless 


Windows 

Powered 


Wireless email can set you free — free to be mobile and 
still stay connected. Pocket versions of Microsoft® Outlook" 
Word and Excel let you read and edit email and those attached files — you can 
even send instant messages*. Connect a Compaq iPAQ Pocket PC to a Sierra 
Wireless modem with GoAmerica service and have access to your essential 
information in rich color almost anywhere you go**. 


Learn how to go wireless at PocketPC.com 


*lnstant messaging requires download of additional software. **Modem and wireless service purchased separately. 
Check with GoAmerica for service availability in your area. Some web site content may be unavailable. 


© 2001 Microsoft Corporation. All rights reserved. Microsoft, Outlook, Windows, the Windows logo, and Where do you want to go today? 
are either registered trademarks or trademarks of Microsoft Corporation in the United States and/or other countries. 

The names of actual companies and products mentioned herein may be the trademarks of their respective owners. 











One-Touch Access 

Forget keys. Bogotech's door lock reads your 
fingerprint so that you can get inside the house 
without putting down your groceries.The 
scratch-resistant microprism scanner identifies 
your loops and whorls in a half-second with 
99.9 percent accuracy.The device stores from 
1 to 100 fingerprints, enough for the entire 
household, whether you live in a condo or 
on a kibbutz. Now your latchkey kid will only 
have to worry about losing her homework. 

BFD-2001: $1,000. Bogotech: +82 (2) 513 
4242, www.bogotech.com. 


iMod Pod 

A portable module that slides into Acqis desktops, laptops, and other machines, 
iMod makes it easy to use the same data and settings at work, at home, and on 
the road.The 1-pound device contains all the PC hardware basics, including a 
Mobile Celeron 600-MHz processor, a 6-gig hard drive, and 64 Mbytes of memory, 
making it a complete computer without any I/O.The unit already pops into iDock 
desktop PCs. Soon, it will be able to connect with any PC via USB, and by summer, 
it will work with an Acqis laptop. 

iMod: from $945. Acqis: +1 (650] 938 8198, www.acqis.com. 



Back Beat 

Can't get enough T.Rex? Osiris' full-size, weather¬ 
proof ballistic-nylon backpack carries your laptop 
- and your lunch - while blasting your favorite 
tunes from two water-resistant 10-watt speakers 
located on either side of the pack. Place six AA 
batteries into the 120-watt amp, plug in a CD 
or MP3 player, and you're ready to shake your 
thang all the way to the office. Slip your player's 
remote in the shoulder-strap pocket, and you'll 
find it easy to lower the volume when passersby 
start complaining. 

G-Bag: $189.95. Osiris Shoes: +1 (858) 

874 4970, www.osirisgbag.com. 
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Sit back in your bolstered, leather-trimmed seat and enjoy the performance of the new 225-horsepower 3.2CL. And the power of 
its custom six speaker Acura/Bose® Music System with in-dash 6-disc CD changer. If you listen to it in the 260-hp CL Type S, 
you could actually leave the rest of the world behind even sooner. T he 3.2 C L . (AiACURA 


Acura, CL and Type S are trademarks of Honda Motor Co., Ltd, Bose® is a registered trademark of Bose Corporation. Please fasten your seat belt. ©2000 Acura Division of American Honda Motor Co,, Inc. 















I want 


a way 
keep my new money 
until I’m old. 


* Unlimited Advantage is a brokerage service appropriate for investors who are interested primarily in securities transactions other than buying eligible mutual funds and underwritten offerings. It is 
not for day trading or other excessive securities or option trading activity. Prospectus and account limitations apply to mutual fund transactions. Minimum annual fee $1,500. Additional fees and 
expenses may apply, such as for purchases of underwritings including equity, debt and market-linked investments created by Merrill Lynch. Merrill Lynch and its Financial Consultants will earn 
additional compensation on such underwritings. Merrill Lynch research is available to all clients, as is FC advice (other than for ML Direct). Financial planning products are available separately from 
Merrill Lynch. Certain restrictions apply. Some services not available for certain accounts. See client agreement for more information. 

Banking services provided by licensed banks or trust companies. MLPF&S is a registered broker-dealer and is not a bank or trust company. The CMA account is not a bank account. Non-deposit 
investment products offered through MLPF&S are not FDIC-insured, are not guaranteed by a bank, and may lose value. 

©2001 Merrill Lynch, Pierce, Fenner & Smith Incorporated. Member, SIPC. Unlimited Advantage and CMA Signature are service marks of Merrill Lynch & Co., Inc. CMA is a registered service 
mark of Merrill Lynch & Co., Inc. Visa is a registered trademark of Visa International. 
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> consult 

a personal Financial Consultant helps you: 

- identify your goals 

- access retirement , trust and mortgage specialists 

- identify specific investment strategies customized to your needs 

- tailor asset allocation to your risk tolerance 

- gain phila?ithropic advice 

> PLAN 

personal financial plan including: 

- retirement planning 

- wealth transfer strategies 

- tax management strategies 

- college tuition forecasting and planning 

> INVEST 

- through your Financial Consultant, online or by phone 

- no commissions on most transactions 

- no individual account charges 

- trading in stocks, bonds and mutual funds 

- 24/7 access to your accounts 

- research updated daily from highly ranked analysts 

- Morning Call Report notes 

- streaming video, audio and live Web events 

- equity and fixed income sector analysis 

> BANK 

- CMA® account with unlimited check writing 

- online bill payment, funds transfer and direct deposit 

- CMA® Visa® Signature card featuring a rewards 
program allowing you to earn a point for every eligible 
dollar you spend 


A SIMPLE FEE. A SIMPLER LIFE. 


You. Your Financial Consultant. And a host of financial Services. When you’re accumulating assets, you 

have financial concerns you may never have considered before. The Unlimited Advantage* brokerage service from Merrill Lynch is a new 
way of thinking about how to grow and handle your net worth. It starts with a Financial Consultant who puts all of Merrill’s vast global 
resources in front of you, including access to one of the world’s most honored research teams. No matter what you’re faced with — a 
retirement to plan, options to exercise or capital gains to manage — your Financial Consultant will help you determine strategies that 
benefit every single area of your financial life. All this, including no individual account charges and no per-trade commissions on most 
transactions. So you can consult. Plan. Invest. And bank. Unlimited Advantage brings it all to you for a simple fee. Which means we all 
share the same goals — to simplify your finances and build on your success, for a long time to come. 


Contact your Merrill Lynch Financial Consultant or call 

1 . 800 .MERRILL or visit askmerrill.ml.com 


Be bullish 
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change 


The Internet has changed the way the world communicates, 
but we haven't begun to realize its potential to bridge the 
digital divide and bring the world together... 


Enter the MachZ™ PC-on-a-Chip - designed from the ground up 
to empower today's visionaries to create products never 
before achievable. 


The MachZ enables inexpensive solutions that will give us the tools we 
need (Internet appliances, PC phones, and affordable 
computers) to allow the world to communicate. 


The MachZ makes it possible to put these devices into a very large 
portion of the world's hands. It's virus-immune, and at just 1/2 Wal 
it offers the lowest cost and highest reliability available today. 


FailSafe" MachZ is to the 


What Dolby" is to sound, the 


Internet. 











In 1965,34 percent of American adults 



WashTech's Marcus Courtney and Mike Blain 
(far left): mobilizing dotcom employees. 


MUST 


XML Marks 
the Spot 

WEB Past attempts to render 

MAPPING the Web as a 3-D space 
have fallen flat.Tim Bray, 
co-inventor of XML, blames virtual 
visionaries who, he says, expected 
the masses to do the heavy lifting by 
installing viewer software, learning 
new interfaces, and rewriting code. 

Bray's answer: Antarctica Systems, 
a Canadian company that will do the 
grunt work of converting clients' 
Web sites from HTML to XML with 
the latest PC version of Internet 
Explorer.The company's demo proj¬ 
ect uses the continent of Antarctica 
as a visual metaphor for a map of 
more than 2 million Web sites cata¬ 
loged by the Open Directory Project. 
Directory categories appear as geo¬ 
graphic regions that vary in size 
according to how much content 
they contain. Within each region, 
sites and documents are depicted 
as clickable map points, using 
traditional cartographic symbols. 

"Cyberspace already exists," 

Bray says."We just need to draw 
a picture of it." - Paul Boutin 


Workers of the Web, Unite 


ORGANIZED Forget about the cigar-smoking 
LABOR union boss. At Seattle-based 

WashTech, IT labor leaders wear 
North Face and code in JavaScript. Former Micro¬ 
soft contractors Mike Blain and Marcus Courtney 
founded the Washington Alliance of Technology 
Workers (www.washtech.org) in 1998, and later 
helped win a settlement for Microsoft’s legions of 
permatemps. Now Blain and Courtney are combining 
their skills - developing email lists and Web content 
- with unconventional organizing strategies to push 
labor into the dotcom sector. 

In November, WashTech backed the unionizing 
efforts of 400 Amazon.com customer-service 
employees seeking relief from industry practices like 
mandatory overtime. Customer-service reps at San 
Francisco-based Etown followed suit in December, 
spurred by WashTech and its backer, the Communi¬ 
cations Workers of America. With 250 members, 


WashTech is still tiny by big labor standards. But 
using the Web as a bullhorn, Blain and Courtney 
hope to give workers the inside scoop on wages, 
training, and working conditions so they’ll organize 
themselves - with or without the help of unions. 

CWA rolls out a national training program based 
on WashTech’s model this spring, while Blain and 
Courtney take their case to the Washington state 
legislature with bills on worker right-to-know issues. 

Before WashTech, labor showed little interest in 
dotcom workers. Now, as layoffs spread and stock 
options slip, unions are salivating. “I’ve come in 
contact with the Teamsters, the Steelworkers, and 
the International Association of Machinists,” says 
Steve Cabot, a prominent Philadelphia labor lawyer 
who represents management at ecommerce companies 
for Harvey, Pennington, Cabot, Griffith & Renneisen. 
“Every union wants a piece; it’s like raw meat out 
there.” - Evan Ratliff 
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could name one or more products advertised during a TV show they'd just watched; today, only 8 percent can (Media Dynamics) ^ Registered Republicans outnumber Democrats on the 


Cyberthreats Rising in the East 


INFO WARFARE The US may be the global 
leader in information tech¬ 
nology, but when it comes to cyberwarfare, 
several Asian nations are emerging as forces 
to be reckoned with. 

China is believed to be building the region’s 
most ambitious program, creating viruses that 
can shut down military and civilian computer 
networks, as well as electronic warfare tech¬ 
nologies for the battlefield itself. Some China- 
watchers see the country’s information warfare 
strategy as an extension of the Maoist notion 


hackers hit China’s Ministry 
of Railways. 

Meanwhile, the Japanese 
Defense Agency says that this year 
it plans to set up a cyberwarfare 
unit, which reportedly will 
develop viruses that insert false 
data into battlefield information 
systems. But because such viruses 
could be considered strategic 
weapons, they may violate Japan’s 
postwar constitution, which pro¬ 



of a People’s War. But instead of sending bands 
of armed peasants into battle, the government 
may entreat thousands of citizens to grab their 
laptops and hack away. Indeed, ancient Chi¬ 
nese texts such as Sun Tsu’s The Art of War , 
which advocate the use of indirect attack 
to overcome a stronger opponent, read like 
a ringing endorsement of China’s modern 
info-war strategy. 

Mainland China and Taiwan have engaged 
in several cyberskirmishes during the past 
year, with Taiwan’s Ministry of National 
Defense accusing the People’s Republic of 
targeting computers at several Taiwanese gov¬ 
ernment ministries. And last fall, Taiwanese 



Dear Dr. Bob: What do you do 
with an old PalmPilot? My husband 
and I gave each other Handspring 
organizers last Christmas, and our 
old gizmos are collecting dust. 

- Joanne Klynn, Westlake, Texas 


Dr. Bob: Martha Stewart devotes an entire show to tiling your 
bathroom with discarded Philips Ninos, the once-popular ° 
Windows CE handheld. I wouldn't advise that - the LCD screen 
probably doesn't hold a glaze anyway. 

If you're not going to use it as a PDA, you should probably 
just toss it out, but there are a million other uses for an old 
Palm. OK, dozens. You can convert it into a dedicated eBook 
reader for your bedstand by clearing out its memory, save for 
the free Peanut Reader. You can also pair it with an infrared 
extender like OmniRemote ($40 from www.pacificneotek.com) 
to create a universal remote control for your electronics. 

I've turned my retired Palm III into a control panel for a 
simple home network that lets me select MP3 songs remotely 
on my desktop PC. For this project, you'll need a long serial 
cable (around $20 for 25 feet) and a piece of software called 
Busker (free trial version or $7.95 for license at www.hausofmaus 
.com/busker.html).\N\th the Palm secured in its docking station, 
use the cable to connect the Palm to your desktop's serial port 
and run MP3 software on your PC to serve music. I've mounted 
an old pair of speakers in the kitchen so now, when I'm cook¬ 
ing, I can order up songs from the desktop without leaving 
the countertop. o 

Got a tech question? Ask Dr. Bob at askdrbob@wired.com. 


hibits the use of weapons beyond 
its borders. Singapore is already 
particularly adept at inserting 
viruses into foreign networks, 
seeing them as a way to leverage 
its technological superiority over 
hostile neighbors Malaysia and 
Indonesia. And South Korea has 
established a special antihacking unit, aimed 
mostly at North Korea. 

US national security officials, alarmed by 
the growing threats in Asia and elsewhere, 
are preparing to make major changes in the 
way the US guards against cyber terrorism. 
By summer, the Bush administration plans 


to have appointed an IT czar who will be in 
charge of coordinating the defense of Amer¬ 
ica’s information. But unlike China and some 
other countries, the US government doesn’t 
own the country’s information infrastructure, 
making a unified defense more difficult. 

- Jonathan Napack 
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What do 


Internet to be? 


Wireless 

Internet 


We couldn't have captured it better, Mr. Woo. Which is why we're building the new, 
high-performance Internet - The Wireless Internet. It combines the mobility of our 
No. 1-ranked Wireless Internet architecture* with the speed, reliability and 
capacity of our industry-leading Optical Internet backbone. Increasing operating margins up to 
100% for service providers over the next five years. And enabling bandwidth-hungry 
eBusiness applications over next-generation wireless networks. To do business 
wirelessly as effectively as you can in person, come together, right now with Nortel 
Networks™ And make the Internet whatever you want it to be. nortelnetworks.com 


NORTEL 

NETWORKS 


it the Internet to be?” is a service mark of Nortel 
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Internet by about 4 to 3 (Media Metrix) 4 US millionaires under age 40 are 75 percent more likely than those over 40 to own stock options (Forrester) "4 42 percent of people who abandon 


The Complex Travel Complex 


ONLINE RESERVATIONS Shelley King deals 

in what some in 

the industry call “complex travel.” The Norwood, 
Massachusetts, agent plots vacation itineraries 
that go well beyond basic car, hotel, and round- 
trip air reservations - instead they might entail 
an anthropological trek across the Himalayas 
or a tour of the nation’s haunted houses. For 
the latter, she even gives the following advice: 
The best times to spot specters are at dawn 
and at dusk. And if you want to take a ghost’s 
photo, make sure to use high-speed film. 

The complex niche is particularly well suited 
to conducting business online because it draws 
information from disparate sources. Ring is 
among more than 1,500 specialists featured on 
eGulliver.com. The Atlanta-based site, which 
launched in September 1999, serves some 
300 travelers a month, with the average trip 
running about $4,500. 

Visitors to eGulliver can customize their 
plans according to activity (such as ecotourism 
or religious pilgrimage), destination, lifestyle, or 
special needs. Or they can simply fill out a form 
explaining what they’re looking for and let the 
company track down the right service. Users 
are guaranteed a response within 24 hours 
and are encouraged to rate their specialist after 
the fact. 



. 


eGulliver's Shelley King: steering clients off the beaten path 


Complex travel has caught the attention 
of the big Internet travel players. By April 1, 
eGulliver’s network of agents will be featured 
on Expedia, which is also taking an equity 


position in the specialty site. 
Travelocity has a deal with luxury 
travel site Virtuoso that pairs its 
customers and Virtuoso agents. 

Sometimes, complex travel 
requests can be fairly, well, com¬ 
plex. One eGulliver patron needed 
to travel by boat with her dog, which 
had cancer, from Luxembourg to 
Detroit. “We didn’t have a disabled 
dog category, but we found an 
agent who had some cruise and 
freight options,” says Deslie Webb, 
the firm’s CEO and cofounder. 

Gordon LaGrow, a Quincy, 
Massachusetts-based agent, 
credits eGulliver with connecting 
him to clients that he would not 
have found otherwise. LaGrow 
specializes in trips for elderly and 
disabled vacationers, so he needs 
to know which cruise ships and 
overseas ports are wheelchair 
accessible. “That’s information 
that travelers aren’t going to get 
from most big, online booking sites,” says 
LaGrow. “There’s nothing worse than sending 
a client on a cruise and they can’t get off the 
ship.” - Jenn Shreve 


mmm 


All You Can E 


Back when Internet cafes were popular in America, 
a 28.8-Kbps dialup was considered fast. Now that 
cheap, quick, and unlimited home access is the 
norm, many would say a resurrection is unlikely. 

But British-based conglomerate easyGroup - a 
growing empire that owns an airline, a rental car 
company, and more - thinks there's still a market 
here for connected cafes done on a grand scale. 

In late November, easyGroup opened its flagship 
easyEverything Internet cafe in Times Square. 

The 18,300-square-foot behemoth claims to be 
the largest of its kind: Sixty-four aisles stretch along 
two floors jammed with 800 computer terminals, 
each featuring a 15-inch flat-screen monitor and T1 
(soon to be T3) connection. Hourly use costs as little 
as 25 cents during off-peak periods and as much as 
$4 during prime time. For additional fees, customers 
can rent webcams, scanners, Internet telephones, 
color and black-and-white printers, CD burners, and 
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software.The ground-floor snack bar sells food and 
coffee drinks.The cafe is open 24/7. 

Created by Greek billionaire Stelios Haji-loannou, 
easyEverything cafes have enjoyed a successful run 
in Europe since the first shop opened in London 
two years ago.There are currently 19 cafes in 14 
European cities. Costly phone charges in Europe 
make Internet cafes attractive there, but it remains 
to be seen whether the concept will fly in the US. 
The company hopes to attract some of the estimated 
44 percent of American 
users without Net dialup 
and plans additional 
cafes in New York and 
San Francisco this year. 

- Les Shu 


easyEverything: 234 West 
42nd Street, New York, 

+1 (212) 398 0775. 
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The ABC's of Safety: Air bags. Buckle up. Children in back. 




SO MUCH POWER 

AIMD CONTROL, 

IT’S HARD TO STAY HUMBLE. 

With 212 horses under the hood, it's hard not to feel confident. But the real beauty 
of the new Subaru Outback VDC is more than its powerful 6-cylinder engine. It's a 



system we call Vehicle Dynamics Control. The instant it detects impending loss of 
control due to spin or drift, it makes automatic corrections to help restore directional 
stability. Add All-Wheel Drive to that and you have an exceptional level of traction. 
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their online shopping carts bail out due to high shipping charges; 21 percent do so because the Web sites are slow (Bizrate) The average new car has 31,750 parts (Motor and Equipment 




Rent-a-Rauschenberg 

Seattle curator Linda Farris is reshaping the art of 
collecting. Members of her ContemporaryArtProject 
( www.contemporaryartproject.com ), begun in 1999, pay 
$15,000 a year to "rent" paintings and photographs 
for display in their homes. The works, selected by Farris, 
rotate every six months and are eventually donated 
to museums. Many members are techies (like former 
Microsoftie Tom Corddry and Go2Net president John 
Keister) who appreciate fine art and a good investment 
"Tech people are perfect for buying contemporary art," 
says Farris."They're used to making snap decisions." 
The collection, which features artists such as Justine 
Kurland and Ghada Amer, has already appreciated 
50 percent, and members receive a tax write-off based 
on the value of the pieces at the time they're donated. 

- Aaron Clark 


In 1996, at the age of 23, Adam Werbach became the youngest-ever president 
of the Sierra Club.Two years later, he resigned to launch Act Now Productions 
[www.actnowproductions.com), a media company that meshes digital technology 
with old-fashioned storytelling to turn out compelling environmental films. 
Act Now produces The Thin Green Line, a syndicated documentary series shown 
on the Outdoor Life Network, and it plans to take its message online.The 
company, which recently acquired green film distributor the Video Project, is 
working with 3Com to make some 600 titles available to classrooms via the 
Internet."Basically," Werbach says,"we want to get stories out that aren't being 
told elsewhere." - Evan Ratliff 


Ring Master 

Despite the popularity of professional wrestling, hard news about the elaborately staged 
sport is scarce. Fans who want the skinny on the fat and happy multimillion-dollar business 
turn to Dave Scherer's 1 Wrestling.com. Launched in 1997, the site has also become popular 
with wrestling executives, who have even changed the story lines and outcomes of matches 
to reflect visitor feedback. Not bad for a guy in New Jersey running a low-budget shop. 
Scherer, who also writes a weekly column for the New York Daily News, aims to give wrestlers 
their due."lt's an entertainment form that, unfortunately, a lot of people turn their noses 
up at because they don't understand it," he says. - Dennis Brabham 


E Is 


for Ecologist 
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Manufacturers Association) -4 4 in 10 Americans carry less cash than they did five years ago because of electronic payment options (International Communications Research) 4 



Rockin’ in the 
Fee World 


Sure, high-priced lawyers for bands 
like Metallica can nail MP3 pirates, 
but who's looking out for the copy¬ 
rights of lower-profile musicians? 
Jenny Toomey is.The guitarist and 
lead singer for the DC-based band 
Tsunami last year cofounded the 
Coalition for the Future of Music 
( www.futureofmusic.org) to ensure 
that independent artists aren't left 
behind in the digital world.The 
coalition is lobbying to have a group 
other than the Recording Industry 
Association of America collect 
royalties from online radio stations 
and webcasters, because the RIAA 
represents its members' interests. 
"Most of the hot-button issues are 
fought between big technology 

o 

and the major labels,"Toomey says. 
- Brad King 
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By 2008,4.6 million people will work in the temp-services industry, making it one of the fastest-growing sectors of the US economy (Bureau of Labor Statistics) 4 The European Commission's 



360-Degree Feedback 


Recent trend in job 
performance reviews in 
which employees get 
critiques not only from 
superiors, but also from 
peers, subordinates, 
and clients. 


Bats 


Pager-sized ultrasonic 
transmitters being 
developed by AT&T for 
use in "sentient comput¬ 
ing." They are designed 
to communicate with 
receivers to establish a 
user's identity and fix his 
or her location, granting 
access to digital services. 


Overconnectedness 


Term coined by Thomas 
L. Friedman of The New 
York Times to character¬ 
ize the growing cultural 
obsession with being 
connected everywhere, 
all the time. 


Research Dump 


A Web page cluttered 
with ephemera on 
a subject dear to the 
page's author. Migration 
of an older sci-fi term for 
an author's superfluous 
research material. 


Sticky Booger 


A project that won't go 
away, no matter how 
hard you try to shake it. 

Tip o'the puritan 
to Mike Davis, Reid 
Harward,and Paul 
McFedries. 

- Gareth Branwyn 
(jargon@wired.com) 


Scratch V Riff By the Numbers 


MUSIC Talk with fast-fingered DJs of the my-decks- 
are-my-instrument school, and you’ll hear 
that turntablism isn’t just music, it’s the free jazz of the 
future. But while virtuoso scratching moved toward 
the pop culture mainstream, turntablists’ artistry wasn’t 
being celebrated because their performances couldn’t 
be duplicated. Enter Jason Bellmont, aka DJ Radar. 

“The turntable deserves respect as an actual, valid 
musical instrument,” says Bellmont, a trained pianist 
and student of computer science. “The best way to do 
that is to show that it can use the classical staff system, 
which has been around for about 400 years.” 

Bellmont, who interrupted his CS studies in at Arizona 
State University to devote himself to music, has invented 
a set of symbols, called articulations, that maps out a 
DJ’s hand position for each note in a musical score. 
“When I show a composer or arranger the notes, they 
know exactly what it sounds like,” explains Bellmont. 
“It’s instant communication.” 

In March, Bellmont and collaborator Raul Yanez 
will debut Concerto for Turntables #1 with the ASU stu¬ 
dent orchestra. Flooded with 16th and 32nd “scratch” 
notes, the performance would be impossible without 
Bellmont’s articulations. The musician doesn’t see his 
two sides - programmer geek and turntable star - as 
being all that different: “Programmers and people who 



scratch are both really obsessive,” he says. “It’s a perfec¬ 
tion thing. Or maybe an obsessive-compulsive disorder.” 
- Adam Fisher 


The Undersea Mine Killer 


AMMUNITION As weapons go, most ocean 
mines are pretty low tech: 
They're basically submerged bombs that blow up 
when hit. But this simple technology can cause 
plenty of trouble. During the Gulf War, the US 
devoted much of its resources to defusing Iraqi 
mines in Kuwaiti ports and seaways. 

Until recently, there were two common ways 
to destroy an ocean mine: Bring it to the surface 
and fire on it, or send divers to detonate it. Both 
procedures are slow, expensive, and risky. Now 
the US Navy thinks it has come up with a third 
way: supercavitating ammunition. The technol¬ 
ogy, part of the rapid airborne mine clearance 
system (Ramies), allows the Navy to speed up 
carefully designed bullets by creating a cavity 
of water vapor around the projectile, decreasing 
its drag by as much as 80 percent. One of these 
special bullets can cut through 60 feet of sea¬ 
water and hit a mine at more than 2,300 miles 
per hour. By contrast, drag becomes a signifi¬ 
cant factor for an ordinary bullet, which would 



slow and sink after traveling through just 3 feet 
of water. 

In September, the Navy successfully tested 
supercavitating bullets, firing them from a 
tower onto mines tethered 15 feet below the 
surface of a pond. The bullets are expected to 
undergo their first "open-ocean lethality test" 
in April off the coast of Scotland, where they'll 
be fired from specially modified cannons. A laser 
imaging detection and ranging apparatus will 
locate and target the mines, compensating for 
effects such as waves, chop, and sediment. 

"The beauty of supercavitating ammo is that 
you target, point, and shoot," says Tommy Harkins, 
the Navy engineer who designed the Ramies 
bullets."The mine is cleared in minutes." 

In theory, supercavitation technology could 
even be used to propel an underwater vessel 
at thousands of miles an hour and keep it almost 
entirely dry. But some important features still 
need to be worked out - like steering and 
stopping. - Jennifer Kahn 
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PRIORITY 


Introducing 
E-Merchandise Return 


The amount of effort it takes for 
your customers to return a package 
just might be the difference 
between getting your Web site 
bookmarked or badmouthed. 

But you can significantly 
increase customer satisfaction 
by offering E-Merchandise Return 
from the U.S. Postal Service. With 
it, customers can be authorized 
to print merchandise return 
labels directly from your Web site. 
Packages can be taken to any 
local post office and shipped 
quickly back to you. 

It's fast, convenient and 
—7 economical. And, it's a great 
way to turn customer returns 
J into return customers. 

For more information about 
equipping your Web site with 
E-Merchandise Return, visit 
www.USPSPriorityMail.com 


UN/TED STATES 
POSTAL SERVICE® 


www.usps.com 


States Postal Service. ©2000 United States Postal Service 


Eagle symbol is a registered trademark of the Ufiled 
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antitrust investigation of Microsoft could result in fines that are as high as 10 percent of the company's $23 billion annual revenue (European Commission Competition Directorate General) ■ 


We Are in Control of Your Desktop 




less-than-perfect method for delivering assis¬ 
tance is invaluable. 

Desktopstreaming is the brainchild of Klaus 
Schauser, a professor of computer science at 
UC Santa Barbara. He founded Expertcity in 
January 1999 with two of his PhD students, and 
now serves as the company’s CTO. Schauser’s 
idea grew out of a desire to work with his 
students when he was out of town attending 
conferences and lectures. “I thought it would 


be cool if I could collaborate 
as if I were sitting next to 
them,” he says. 

Schauser’s software com¬ 
presses the screen image on 
a monitor and streams it over 
the Internet to another com¬ 
puter, where it can be viewed 
and manipulated in real 
time. A technician can not 
only see what’s on the origi¬ 
nating screen, but can also 
click open a file or type in 
a setting while the customer 
watches. Expertcity has inte¬ 
grated an instant-messaging 
chat box into its software so 
the technician can communi¬ 
cate with the customer dur¬ 
ing the process. And there’s 
a whiteboard feature that enables the tech 
to highlight elements on the caller’s screen. 

Expertcity has licensed Desktopstreaming to 
nearly a dozen major corporations. In tests at 
Cox Communications, customer-handling time 
was reduced an average of 30 percent. Thanks 
to the software, says Suzanne Foy, director of 
Cox’s customer-care technology, “People don’t 
feel as stupid trying to describe a problem they 
don’t know how to explain.” - Michael Menduno 


SOFTWARE It’s the most difficult 
question a tech- 
support rep can ask a caller 
seeking help: Can you tell me 
exactly what you see on your 
computer screen? Often the 
description turns out to be more 
tangled than the problem itself. 

Desktopstreaming, a new 
Web-based, remote-control soft¬ 
ware program developed by 
Expertcity, lets technicians see 
exactly what’s displayed on their 
customers’ monitors. In January, 
the company began licensing the 
application, originally designed 
for use on its own Web site, to 
other tech-support providers in 
order to bolster its dotcom rev¬ 
enues. The Santa Barbara-based 
outfit charges a fee for hooking up consumers 
with independent technicians around the globe. 

Most other remote-control products, such 
as Symantec’s PCAnywhere, require users to 
first download, install, and configure the soft¬ 
ware on their machines, which makes them 
impractical for widespread use. Because the 
vast majority of the 456,000 software-support 
professionals in the US provide assistance over 
the telephone, anything that can improve this 


The Fine Art o? Restoration 


DIGITAL Bringing an old 
IMAGING painting back to 
life has long been 
a touchy affair - and one that's 
as much about interpretation 
as restoration. But increasingly, 
art conservators are turning 
to high tech tools to analyze 
famous pieces, removing the 
guesswork. 

The Getty Museum in Los 
Angeles and the Straus Center 
for Conservation in Harvard's 
Fogg Art Museum are among 
the leading galleries relying 
on digital imaging to enhance 
existing techniques. Conserva¬ 
tors use X rays to identify pig¬ 


ments, fabric weave, and wood 
grain, while ultraviolet light 
allows them to peek under 
varnish. (Because UV light is 
absorbed differently by old and 
recently applied paint, it can 
detect corrections, restorations, 
and areas of damage.) In addi¬ 
tion, light from the infrared 
spectrum reveals the artist's 
original sketch (the underdraw¬ 
ing) and later compositional 
changes. Solid-state cameras 
deliver the images directly to 
a computer, where off-the-shelf 
programs such as Adobe Photo¬ 
shop process the images. 

"Certain time periods work 



best with these techniques - 
15th- and 16th-century Flem¬ 
ish, Dutch, and Italian artists," 
says Yvonne Szafran, associate 
painting conservator at the 
Getty. "But many 18th-century 
works have a colored back¬ 
ground that makes it difficult 
to see the underdrawing." 

Art historians also rely on 
such tools to gain insight into 
a master's technique or to un¬ 
earth a long-concealed signa¬ 
ture or correction. In one 
example, infrared reflectogra- 
phy - a process that shines 


light on a painting, while a 
video camera detects reflected 
IR radiation - revealed that 
one of the Getty's Renaissance 
paintings, Hunting on the 
Lagoon, by Vittore Carpaccio, 
was actually cropped from a 

v. 

larger work.The painting was \ 

reunited with its famous Italian 
counterpart, Two Venetian 
Women , in a recent exhibition. 

Through August, the Getty 
will display its technology 
in an exhibit titled The Making 
of a Renaissance Painting. 

-Amanda Cast I'em an 


Hunting, Venetian Women: rejoined by infrared reflectography. 
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SONY 



H -R-n-R-E, RE-HIND THE 5CENE5 LOOK HT THE [YlflKlNG DE H 5URERIYIDDEL. 

While the technology inside the Multiscan® N50 is revolutionary, the idea behind this ultra-thin LCD computer display was a little 
more basic: Take a full-size unit and crush it to within a half inch of its life. You get the traditional Sony advantages, logical design 
and precise color, in a futuristic, flat-screen model that features virtually distortion-free images. You save space, your eyes, and money 
over the long haul. Whether you're in IT, finance or just visually oriented, the Sony N50 makes other models seem, well, ordinary. 

©2000 Sony Electronics Inc. AH rights reserved. Reproduction in whole or in part without written permission is prohibited. Sony, the Sony logo and Multiscan are trademarks or Sony. DSP-M00462 

www.sony.com/supermodel 
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In-Box Inwasion 

HTML-Based Email: The New 
Tracking Device 


As if sending you countless promotional offers weren't enough, online merchants 
can now track if - and when - you've read their solicitations. Privacy advocates 
warn that Barnes & Noble, Doubleclick, and other companies have begun planting 
"Web bugs" in HTML-based email messages to measure the effectiveness of their 
in-box marketing campaigns.These bugs, buried in the source code as tiny IMG 
tags, also can supply the merchants with your IP address and match a browser 
cookie to your email address (so they'll know who you are if you visit their Web 
sites). Etailers could use this information to send you highly targeted messages, 
and your surfing history might become a permanent record in their customer 
databases. What to do? Turn off the HTML features in your email software, or 
switch to a text-only program like Pine. - Glenn Fleishman 


1 

2 

3 

4 



An online merchant stores your email 
address and personal information - 
obtained from any of many possible 
sources - in its customer relationship 
management (CRM) system. 


The CRM system uses this information 
(such as your age, location, gender, and 
purchase history) to generate custom 
email solicitations, each of which has an 
IMG tag embedded in its HTML coding. 
Each tag corresponds to a particular 
marketing campaign, and may also be 
made unique to match your profile. 


When you open the solicitation in a Web- 
enabled email program like Outlook or 
Eudora, you unknowingly request the 
1- by 1-pixel image (that's essentially 
invisible) from the company's server. 


While transmitting the image, the Web 
server also sets a cookie on your hard drive. 
The cookie contains an ID that corresponds 
to your email address in the CRM database. 
On any future visit to the company's site(s), 
you will be recognized. 


With a profile established, the company can track your 
behavior (for example, putting items into a shopping cart 
and then abandoning it) and respond via email, which may 
contain more tags. The store might also sell your address 
to other marketers, who will do their own tracking. 


Sources: Privacy Foundation ( www.privacyfoundation.org ), Qualcomm (www.eudora.com), Microsoft ( www.microsoft.com ) 
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Tech Center Apartment Prices 


It's no secret that skyrocketing rents blew the roof off the Silicon Valley-San Francisco 
housing market during the heat of dotcom mania, outpacing even Manhattan's notoriously 
high numbers. Still, a nonwork place to hang your hat remained underpriced in a few US 
tech hotbeds. The average two-bedroom apartment in Austin, Texas, where the vacancy 
rate was only 2.2 percent, went for $749 per month - $70 less than the fair market price 
set by the Department of Housing and Urban Development.Tomorrow's forecast, courtesy 
real estate analyst Reis Inc.: The huge price jumps seen in the Bay Area aren't sustainable, 
even if the market rebounds. Eventually, tenants not tied to hot jobs will move to more 
affordable locales. Call it sinking out of the box. - Catharine Lo 


Average rent per month 

■ Rent growth 

HUD's fair market rent 

■ Vacancy rate 

Figures refer to two-bedroom rents, Jan.-Sept. 2000 


$834 

ISfll 



J 


Sources: Reis Inc. {reis.com); Department of Housing and Urban Development ( www.huduser.org/dotasets/fmr.html) 
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EVERYBODY WISHES UPON A STAR. 

' HE’S WORKED HIS WAY UP ONE 

IN DOWNTOWN SINGAPORE. 


When the footnotes for the year 2000 are finalised, the business world of Singapore will give 
credence to two rising stars: StarHub and its American Chief Executive Officer, Terry Clontz. 

StarHub jumped into the Singapore telecommunications ring in April 2000. The third player 
to enter the fray, it has, in its first four months, dialled up a staggering 100,000 customers for 
its mobile services alone. Thanks in no small measure to its southern charmer CEO, Terry Clontz 
who leads a stellar StarHub team. 

“I started with AT&T’s Bell System in the US. After they divested their regional operations 
in 1986, I moved into the international division at BellSouth, which was charged with entering 
competitive foreign telecoms markets. It was a pivotal point in my career because I’d been 
working for a regulated monopoly for so many years and now I was on the 
other side. The untested, unknown dark side, if you will.” (Laughs) 

“It was exciting and challenging as I learned to do business in Latin America, * ;|JL| m 

Europe and finally the Asia-Pacific region. In 1992, I became President of Asia- 

“My wife and I have always wanted to live overseas. And having travelled 
and worked in many parts of the world, I prefer Asia. So it was a lucky coincidence Singapore 

when the StarHub opportunity came up.” Your world of possibilities. 

“From my previous visits to Singapore, I knew it was a city with great career opportunities, 
a multi-cultural experience and a clean and safe environment. My wife and kids love it here. 

Work is challenging and exciting, and the rapid liberalisation is keeping the market buzzing. It’s 
been a very happy story. For us and certainly, the consumers!” 

Shining stars like Terry Clontz expect an environment where they can pursue rewarding 
careers while maintaining a healthy balance between work and family. We like to think Singapore 
is up to that challenge. If you’re convinced you can appreciate such a harmony, why not make 
Singapore the next stop on your resume. 

Visit your nearest Contact Singapore office or log onto / 

www.contactsingapore.org.sg today. We’ll gladly provide you with 
all the information you need for your star turn. *3 


BOSTON Tel: (1) 617-492-9843 Fax: (1) 617-492-9845 E-mail: boston@cs.org.sg CHICAGO Tel: (1) 312-222-0620 Fax: (1) 312-222-0630 E-mail: chicago@cs.org.sg 
SAN FRANCISCO Tel: (1) 650-654-8800 Fax: (1) 650-591-1080 E-mail: sanfrancisco@cs.org.sg TORONTO Tel: (1) 416-223-8880 Fax: (1) 416-223-9694 E-mail: toronto@cs.org.sg 
LONDON Tel: (44) 207-321-5600 Fax: (44) 207-321-5601 E-mail: london@cs.org.sg PERTH Tel: (61) 8-9321-5033 Fax: (61)8-9321-4864 E-mail: perth@cs.org.sg 
SYDNEY Tel: (61) 2-9373-2760 Fax: (61) 2-9373-2765 E-mail: sydney@cs.org.sg HONG KONG Tel: (852) 2527-8100 Fax: (852) 2527-8400 E-mail: hongkong@cs.org.sg 
SHANGHAI Tel: (86) 21-6437-0776 Fax: (86) 21-6431-1349 E-mail: shanghai@cs.org.sg SINGAPORE Tel: (65) 323-8402 Fax: (65) 334-5312 E-mail: singapore@cs.org.sg 



















Crash Course 

At 23, Matt Johnson had it all: the business plan, 
the VC money, and grand designs to dominate 
the untapped college market.Then the BigWords 
boy wonder got a harsh lesson in dotcom reality. 

By Chip Bayers 


A lifetime ago, in the headiest days of the 
dotcom bubble, Matt Johnson founded 
a company called BigWords. It was 1998, a 
time when a babyfaced college dropout could 
walk into a conference room full of partners 
at a Silicon Valley VC firm, hand over a busi¬ 
ness plan, make a pitch, and walk out with 
millions of dollars. Those who were present 
for Johnson’s spiel - delivered with a depth 
of conviction rarely seen at any age - ranked 
it among the best they’d ever heard, and 
rewarded him with $70 million. He was 23. 

“We have a demographic that’s incredibly 
lucrative, but almost impossible to get to.” 

So began Johnson’s description of BigWords’ 
mission: to sell college textbooks online. 
“Our product is a must-have, and the current 
system to purchase that product is broken - 
a disparate industry of 3,000 college book¬ 
stores. We’ve been able to put it all together, 
and we can use this must-have product as 
an entree. Then we can expand horizontally 
and vertically.” 

Two years and 400,000 customers later, 
BigWords filed for bankruptcy, laid off its 
employees, and changed the locks; a trustee 
was appointed to account for and liquidate 
the assets. On the last day of business, John¬ 
son was outside the company’s San Francisco 
offices kicking a dumpster, annoyed that his 
travel expenses would likely go unpaid. 

“I’m going to get screwed if this isn’t taken 
care of today,” witnesses remember him 
complaining. 

A few days later, the creditors changed the 
locks on the company doors for a second 
time, this time leaving Johnson without a 
key. The last of the payroll checks bounced, 
spurring an outpouring of posts on Fucked- 
Company.com attacking Johnson and fellow 
executives. “Fuckmaster MJ has managed 
to half-ass everything he’s ever touched,” 
wrote one of the milder anonymous posters. 
“He left this whole mess unresolved.” 

At 25, Johnson’s dotcom ride was over. 
Even today, as dozens of companies with 
twentysomething CEOs crash and burn 
around him, no one is more emblematic of 
the ride from Internet euphoria to Internet 
depression than Matt Johnson. A guy with¬ 
out a college degree or any significant man¬ 
agement experience - armed only with an 
ambitious idea and overdeveloped moxie - 
built a brand at lightning speed and scored 
big during the easy-money heyday, only to 
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see it all vanish faster than it had appeared. 
These days, the most substantial things 
he still has are his Mercedes CLK 430 (it’s 
leased), his rented San Francisco apartment 
with panoramic views, and his engagement 
to Andrea Reisman, CEO of another startup, 
the all-but-defunct Petopia. 

And yet, on the same early December day 
that the bankruptcy trustee would sell the 
remaining BigWords inventory to MBS Text¬ 
book Exchange for around $1 million, John¬ 
son’s mood is upbeat. He’s preparing for a 
three-week vacation to Bali with Reisman, 
and, as short as BigWords’ run was, he says 
he learned a ton. Next time, he’ll have an 
entire curriculum of experience to draw on. 
“I was able to come in with street smarts 
and build something,” he says, sinking into 
an overstuffed sofa in his apartment as the 
sun sets behind him. “It was the most expen¬ 
sive business school education ever.” 

A shade under 6 feet tall, the blue-eyed, 
sandy-haired Johnson has an open, 
inviting face that bespeaks a gee-whiz affa¬ 
bility. But when work is the subject - say, 
his discussions with Amazon.com in 1999 
about a possible investment - he’s intense. 
There’s a momentum to his sentences that 
builds with each word, as if his mouth can’t 
keep up with his thoughts. 

He got his “street smarts” while growing 
up in Ottawa. As a teenager, he worked part- 
time in his father’s office-furniture store, but 
spent most of his spare hours on a bicycle, 
racing competitively in Canada and Europe. 
When he was 16, Johnson spent the sum¬ 
mer racing in Belgium on a junior world cup 
circuit. The next year, he won a Canadian 
national championship and found he could 
earn money in Europe just for showing up. 
“If you could wear the national champion 
jersey in the races, you’d get paid $500 a 
start,” he says. “So I sent out letters ahead 
of time to race directors that said, T want 
to come to your race; I want $500.’” 

Back home, Johnson enrolled at the Uni¬ 
versity of Ottawa as a kinesiology major, 
hoping to pursue a career in medicine. But 
he continued cycling. In December 1994, he 
and an acquaintance decided to spend the 
winter break training in Southern Califor¬ 
nia. They spent their days “riding, riding, 
riding” and their nights huddled in sleeping 
bags on the floor of an $800-a-month rental 


near the Pacific Coast Highway. But when 
the winter’s endless rains swept across the 
hills of Malibu, Johnson found that his dedi¬ 
cation had its limits. “I was riding on the 
PCH, getting splashed by Ferraris in front 
of these million-dollar houses. I was in the 
best shape I’ve ever been in, and I was 
doing really well in the races. But then I 
said, ‘You know, this is for the birds. I’m 
done.’” That day he turned his bike around, 
rode it back to his rented house, and didn’t 
touch it again for six months. 

Determined to join the budding dotcom 
revolution, he started surfing the Web. In 
April 1995, he began hanging out with a 
group of USC graduates, including a tech¬ 
nologist named Jeff Sherwood. They had 
founded a company called InterVerse and 
were designing Web pages for The Spot, 
an online soap opera. To Johnson, Sher¬ 
wood and his compatriots epitomized a hip 
new lifestyle in which business and home 
intertwined: They even had a T1 line into 
their live/work loft in Venice Beach. “This 
place was awesome! It was on fire!” he 
says. Johnson persuaded his new friends 
to hire him as an intern. Before long, he 


driving directions by telephone was one - 
Johnson found his killer concept: selling 
textbooks online. 

Amazon had already proved the value of 
Web-based bookselling, in part by plugging 
inventory holes through the adoption of a 
wholesale distribution system controlled by 
two companies: Ingram and Baker & Taylor. 
But Amazon hadn’t yet gone after textbooks, 
where the distribution system was more 
fractured. “They didn’t even sell some of 
these books,” Johnson remembers. 

The college textbook market consisted of 
not only several large publishers, but also 
several hundred small publishing companies 
that fed products to campus bookstores. On 
the retail side, college bookstores often had 
local monopolies. As he researched the 
business, Johnson saw an opportunity to 
centralize the distribution while exploiting 
student dissatisfaction with poor customer 
service and high prices. “Every time I got 
to the next step,” he says, “it made more 
sense.” He convinced Sherwood and Greer 
of the idea’s potential, packed his belong¬ 
ings and a stack of business plans into his 
Z3, and drove back to LA. 


"Matt/ 7 says BigWords cofounder Jeff Sherwood, 
"always had his eye on the goal: to be the CEO 

of a multibillion-dollar, multinational corporation." 


had appointed himself as their salesman, 
calling on potential clients and working 
through the summer. 

He returned to college that fall, switching 
his major to computer science. But school 
had lost its hold on him. “I wasn’t a huge 
fan of school to start with. I was good at it! 

I always got good marks,” Johnson says. 
“But I’m action-oriented, and sitting in 
class building theoretical models and plans 
would just drive me bananas.” 

Over the next two years, he worked as 
a Web consultant and made enough money 
to buy a BMW Z3 roadster. At 22, he was a 
moderate success. He started thinking about 
launching his own business - something 
that would make a splash and make him 
rich - and began bouncing his schemes off 
Sherwood and Web site designer Leri Greer. 
In spring 1998, after dispensing with more 
than 30 ideas - a service that would provide 


The normally fast-talking Johnson makes 
the jump to hyperspace when discussing his 
business plan. “I built a fantastic business 
plan,” he says. “It was glossy, it was in color, 
it had everything you needed to know. It 
was square, 8 inches by 8 inches, like an 
annual report for a company!” 

BigWords launched out of Sherwood’s 
new Santa Monica apartment. Johnson let 
himself in early every morning, while Sher¬ 
wood and his girlfriend were still asleep. 

He worked at a laptop on a card table in the 
kitchen, looking for investors and sending 
out business plans, all the while scarring 
the wall behind him with black heel marks 
from his constant nervous kicking. “Matt 
always had his eye on the goal, and the goal 
was to be the CEO of a multibillion-dollar, 
multinational corporation,” Sherwood 
recalls. “Other things didn’t matter.” 

From the beginning, it was clear that 
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Johnson was the boss. When the original 
three agreed, for example, to bring in John 
Bates, a gung-ho early webhead who had 
helped start the Virtual Vegas site, as a 
cofoqnder, Johnson insisted that Bates’ shares 
be curved from Greer’s and Sherwood’s lot, 
leaving Johnson with 60 percent of the 
equity. “His rationale,” Sherwood recalls, 
“was that when we raised financing, he 
wanted to have enough shares to be able 
to have his voice heard in the board meet¬ 
ings. Matt said, ‘If I don’t have the ability to 
make decisions when we get VCs in here, 
we might as well just pack up and go home.’ ” 
Johnson says he was just protecting the 
teaqj’§ mutual interests. “I knew as soon 
wa JjgcJ an investor what the equity struc- 
tq fe yould start looking like, and I would 
JjjjVg jj very small stake.” 

When it came to seeking financing, John- 
§pjf control a key factor. Although he 
h§<J received more lucrative offers, Johnson 
chQ§p 21st Century Internet Venture Part¬ 
ners to provide BigWords’ initial round after 
he became convinced that 21st partner Peter 
^jebelman wouldn’t rush to bring in a new 
CfO. “My question was, Are we going to go 
^qfh a big firm and take a chance on being 
replaced?” Johnson remembers thinking. 

“I wanted to have a chance to learn.” 

Ziebelman not only reassured Johnson, 
he also granted the young entrepreneur’s 
request for an additional seat on the board 
of directors that would give representation 
to the common shareholders - with a vote 
that Johnson cast, along with his own, at 
every meeting. 

I n the summer of 1998, before Johnson 
ever met Ziebelman, he had made several 
unsuccessful attempts to secure investors. 
Venture firms were intrigued by the busi¬ 
ness plan and its flashy presentation, but 
most shied away from the founding team’s 
lack of experience. Neil Weintraut, a 21st 
Century partner, also passed on the opportu¬ 
nity at first. “He told us we had a problem 
common to most Southern California 
startups: We weren’t thinking big enough,” 
Sherwood remembers. 

J| BigWords was going to be a multibil- 
ljLQn-dollar company, it didn’t just need to 
be a good business, Weintraut told them. 

It needed to dominate the market. “This is 
going to be trench warfare, hand-to-hand 


combat, and frankly we would need to find 
a more experienced team to back it,” Wein¬ 
traut wrote to Johnson in an email. Johnson 
fired back: “We know how to do this better 
than any other company you can find.” But 
Weintraut’s “no” was firm. 

With the fall 1998 semester looming, the 
BigWords team decided to press on with 
sales to prove the viability of the business. 
“It was like the chicken and the egg,” John¬ 
son remembers. “We finally said to ourselves, 
‘We don’t have a business yet because we 
don’t have enough money, but they won’t 
fund you because you don’t have a real 
business. Screw that! Let’s just start our 
business!’ So we stopped calling VCs.” 

They moved from Sherwood’s apartment 
to a hole-in-the-wall office in Santa Monica, 
began developing their site, opened accounts 
with publishers, and searched for a ware¬ 
house company to handle distribution. Dur¬ 


the Big Idea?’ And we said, ‘BigWords is the 
Big Idea! You have to check us out again!”’ 
The business, they explained, was more 
than textbooks. It was about becoming a 
household name - something like MTV - 
which would allow BigWords to eventually 
sell multiple products to the 18- to 24-year- 
old audience. “It was clear at that point that 
everyone wanted to sell more stuff,” Johnson 
says. “You had to get as many things in the 
box as possible.” 

The next week Weintraut and Ziebelman 
visited BigWords’ Santa Monica offices, their 
hesitancy about the founding team’s lack 
of experience now assuaged by the results 
of the fall semester and the presence of a 
recent addition to the staff - self-described 
“token old guy” Dick Hackenberg, a 63-year- 
old former TBWA Chiat/Day interactive 
media manager. At the conclusion of a follow¬ 
up meeting a week later at the 21st Century 


The markets were booming. "We blew away our 
projections/' says Johnson. "Our investors were 
ecstatic. We were on fire. We were ready to go." 


ing its conversations with investors and 
publishers, the team realized that others 
had latched onto the same idea. BigWords’ 
launch in late August came a week after 
competitor VarsityBooks.com went live. 

Within six weeks, BigWords had received 
orders for more than 2,300 titles from 1,200 
customers - all funded by only $75,000 con¬ 
tributed by friends and family. The team 
embarked on a guerrilla marketing cam¬ 
paign at a select number of California uni¬ 
versities. Donning coveralls inspired by 
the Beastie Boys’ onstage costumes dyed the 
yellow-orange color of the BigWords logo, 
they strolled along campus walkways hand¬ 
ing out flyers. 

In October, Johnson and Bates generated 
a buzz at Internet World in New York City 
when they made the rounds in their cover¬ 
alls. At a raucous party held on an old 
warehouse rooftop in Manhattan, the two 
entrepreneurs found themselves surrounded 
by a flock of attractive women just as Wein¬ 
traut walked in. “Matt tapped me on the 
shoulder and whispered, ‘Neil Weintraut! 
Neil Weintraut!”’ Bates says. “He walked up 
to us and fell into our trap. He said, ‘So what’s 


offices in San Francisco, Ziebelman slid 
a term sheet across the table. Feeling ill- 
equipped to respond, Johnson raced to his 
attorney’s office for a tutorial in the basics of 
dealmaking. “They gave me a crash course: 
‘Here’s all the key issues,”’ Johnson remem¬ 
bers. “It wasn’t a lot, but it was enough.” 

At a dinner meeting in Palo Alto, Johnson 
and Ziebelman dickered over the size of the 
option pool and the length of the vesting 
terms. Eventually, the two reached an agree¬ 
ment which included the requirement that 
BigWords relocate to the Bay Area. 

Shortly after Johnson and Ziebelman 
shook on the deal, another VC firm made a 
competing offer, which Johnson rejected. 

A year later, he was sorting through a stack 
of papers and came across that second term 
sheet. By now much more savvy in the ways 
of venture capital, Johnson recognized the 
spurned offer as the better proposition. 

“I read it, and I was like, What was I think¬ 
ing? This one was much better!” Johnson 
says, while hastening to add that he doesn’t 
regret his decision. “It was the best deal we 
ever did. A lot of the other people were more 
caught up in the hype that we already had 
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a term sheet. They wanted to scoop the deal, 
rather than focus on what we were actually 
going to build.” 

O n the face of it, the college textbook 
market seems incredibly boring, but 
Johnson and his team decided success 
meant getting students excited about 
BigWords. Johnson, the self-appointed 
guardian of the brand’s identity, launched 
a crusade that bordered on the religious. 
BigWords would storm the ramparts of 
archaic college bookstores and free students 
from their oppression. Like Amazon, Big¬ 
Words wouldn’t position itself as a low- 
price leader; it would be price-competitive. 
Its main selling point was convenience. 

The company developed a slogan that was, 
as Hackenberg recalls, grounded in humor, 
irony, and the unvarnished truth: “At 
BigWords, we promise not to rip you off 
as much.” 


The humor was reinforced by a series of 
marketing stunts. At the opening of the fall 
1998 semester, BigWords used a cherry 
picker to drop 10,000 yellow superballs 
bearing the company’s logo on the UC 
Berkeley campus; some of the balls offered 
free textbooks. A similar event near NYU 
included not only free textbooks but cash¬ 
laden briefcases. The campaign resonated 
so well that by the end of January 1999, 
BigWords had surpassed VarsityBooks.com 
in traffic and sales. The next fall, at John¬ 
son’s urging, the company hired comedian 
Tom Green to host a series of manic, irrev¬ 
erent television ads. The spots, one of 
which featured Green repeatedly screaming 
the company name as fast as he could, were 
an immediate hit. (In its quest to attract 
traffic and build a brand, according to one 
former executive, BigWords would spend 
more than half of its $70 million in financ¬ 
ing on marketing.) 


Johnson wanted to control his brand at 
every customer touch point, just like Jeff 
Bezos does. At first, he contracted with inde¬ 
pendent distributors to handle his warehous¬ 
ing and shipping needs. But the third-party 
distributors couldn’t pick and pack as quickly 
as Johnson wanted, so he built his own distri¬ 
bution center, in Kentucky. “It was complete¬ 
ly automated, had all the latest warehouse 
management technology,” Johnson boasts. 
“We had 400,000 books inside.” 

Then Amazon came calling in the fall of 
1999, as Johnson was preparing to close 
another round of financing. He hoped to 
schedule an IPO as early as January 2000, 
but was willing to consider a strategic 
investment. “You guys could add a lot of 
value,” he remembers telling the Amazon 
dealmakers. “We’re really just focused on 
this demographic, as opposed to all these 
categories, like you guys are. And look how 
many we’ve already captured!” 

But Amazon was interested only in an 
acquisition - textbooks were too close to 
Amazon’s core business to justify a minority 
investment, Johnson remembers being told. 
He agreed to let Amazon send a team to pore 
over his business plan. “They spent about 
nine hours in my office, going through every 
piece of the business,” Johnson says. Then 
Johnson raised the issue of price. Amazon 
wanted to do a deal based on the $110 mil¬ 
lion valuation of the recently concluded 
round. But when Johnson made it clear that 
the acquisition price would need to be much 
higher, Amazon, he says, backed away. 

“The markets were booming,” he says. 
“There’s no reason we couldn’t have been 
worth a billion dollars. And we said, ‘A hun¬ 
dred million versus a billion - that’s a big 
difference.’” So Johnson turned down the 
Amazon overtures, closed his investment 
round, and began preparing for the IPO. 

“We got the business moving really well,” 
Johnson says. “We blew away all our pro¬ 
jections.” In spring 2000, Media Metrix 
reported that BigWords was the site most 
visited by 18- to 24-year-olds. And thanks 
to the company’s “tell-a-friend” program, 
customer acquisition costs fell. “We were 
acquiring 20 percent of our customers for 
only $3.50 each. Our investors were ecstatic. 
We were doing $500,000 days - it couldn’t 
have been better. We were on fire. We were 
ready to go.” 
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A fter bringing Hackenberg on to work the 
brand in fall 1998, Johnson set out with 
Ziebelman to hire a bevy of old economy 
execs who could bring experience and pol¬ 
ish to the company. “What we did was fairly 
innovativesays Ziebelman. “It was the first 
peer-to-peer management system.” Transla¬ 
tion: Everyone would report to Johnson, but 
at least in theory the executives would enjoy 
an unusual degree of autonomy. 

The first to sign on was former Wired 
Ventures executive Todd Sotkiewicz, who 
came on as VP of operations. Paul Skillen, 
a former Corel executive, became VP of 
engineering. Then Martin McClanan, who 
had helped get Premium Brands online, 
was hired as VP of product marketing and 
business development. In November 1999, 
Johnson landed a CFO with perhaps the 
most impressive resume of all: Richard 
McKinley, a Gap executive with 17 years 
of experience, including a stint as head 
of finance at the Old Navy division. 

Yet, almost as soon as the team was assem¬ 
bled, the executives realized that they would 
have neither the power nor the autonomy 
they had been promised. Where Johnson 
saw an open structure, they saw chaos and 
micromanagement. “It was the least process- 
oriented organization that I’ve ever been 
involved with,” says McClanan. “There was 
no clear chain of decisionmaking. Matt is a 
very skilled marketer and a skilled commu¬ 
nicator, but when it came to fields that were 
outside his realm of experience, he had no 
way of responding, and he dismissed them 
with very little discussion.” 

Hackenberg - still indignant about his 
experiences - recalls an October 1999 meet¬ 
ing of the VPs headed by Johnson and Ziebel¬ 
man, to address the management issues that 
had begun to crop up. Zeibelman asked 
everyone to air their concerns. All the VPs 
told Johnson he wasn’t listening to his man¬ 
agers. But Johnson had the last word. His 
response, says Hackenberg: “T see things 
a little differently.’ He didn’t even acknowl¬ 
edge the consensus!” 

Bates clashed frequently with Johnson 
over his treatment of employees. “Matt can 
be inspiring, but when he yells and becomes 
apoplectic, you come to loggerheads over 
that stuff,” Bates says. “I was that little guy 
who comes along behind the circus elephants 
and scoops up the huge turds. I had to go 


in afterward and say to people, ‘Hey listen, 

I know Matt just made it so that you’re 
gonna quit, but you can’t quit, because we 
need you.’” 

As soon as McKinley joined, he began 
trying to impose big-company discipline on 
the increasingly dysfunctional organization. 
His priorities included extracting reliable 
numbers out of the company’s chaotic 
finances by setting up a formal financial 
system. “One of the really cool things in a 
situation like that is, if you have some expe¬ 
rience, you can do four or five things to 
make the company better from the time you 
hit the door in the morning until the time 
you sit at your desk,” McKinley says. 

Even before McKinley’s arrival, Johnson 


had begun meeting with bankers to discuss 
his IPO plans. But when McKinley joined 
BigWords, he realized that there was much 
to be done before that could happen. He had 
to stabilize the business. And yet the more 
he tried for reform, other executives say, the 
more he butted heads with Johnson. 

McKinley refuses to detail the conversa¬ 
tions he had with Johnson, but he alludes 
to a deepening disagreement. “In January 
I had started discussing the transition we 
needed to make out of startup mode into 
real mode, where you have to run on pro¬ 
tein as opposed to adrenaline,” McKinley 
says. “And we hadn’t made that shift.” 

When it launched in the fall of 1998, Big- 
Words had done $12,000 in business; the 
semester that started in January 1999 would 
bring in $500,000. By January 2000, the 
company was looking at $15 million in rev¬ 
enue for the season. McKinley’s concerns 
about the company’s ability to handle its 
rapidly expanding sales became part of a 
larger discussion about whether Johnson 
should continue as CEO. “Matt was caught 
in the classic dilemma of not wanting to 
control everything but wanting to be in 
the middle of it all, because that’s what 
he started out to do,” McKinley says. 

In Johnson’s eyes, McKinley’s calls for 
a protein diet were fiscally irresponsible. 


“He wasn’t nearly as conservative as I was, 
in terms of how we spent money,” Johnson 
says. “I didn’t think we needed to switch 
from QuickBooks. I didn’t want to scale sys¬ 
tems until they needed to scale.” 

When McKinley laid out a financial fore¬ 
cast that explained the consequences of 
Johnson’s plans for simultaneous vertical 
and horizontal expansions (which included 
hiring an editorial team to produce original 
material and turn BigWords into a youth 
culture portal a la MTV), Johnson dismissed 
its conclusions as too pessimistic. So McKin¬ 
ley decided it was time to leave - after five 
months on the job. “I’m not saying either of 
us was right or wrong,” McKinley says, “but 
it came down to judgment. Matt believed 


that people would pay more, or that we 
would get more visitors, or advertising 
would be more productive, or our margins 
would be higher, or cross-discounts would 
be deeper. It was not any single issue. It was 
a cumulative process, a lot of little things 
adding up to a larger impression. Bottom 
line: I didn’t think the plan he was advocat¬ 
ing could succeed.” 

“I don’t know what his reasons were,” 
Johnson says of McKinley’s March exit, 
shrugging. “No one really knows. He was 
uncomfortable, I guess.” 

Shortly before McKinley left, the senior 
executives redoubled their call for Johnson 
to give up his title. Hackenberg arranged 
a meeting at MoMo’s, a San Francisco power- 
lunch restaurant a few blocks from BigWords’ 
South Park offices. In front of the other 
executives, he urged Johnson to relinquish 
his post. As Hackenberg recalls the moment, 
“Matt’s view was that if we were going to 
take the company public, he would have to 
be the CEO.” Johnson recalls the lunch dif¬ 
ferently. “I told them I was happy to bring 
in a new CEO, once we found the right per¬ 
son,” he says. “It may have seemed like a big 
issue to them, but it was something that I 
and the board had already discussed.” 

Whether through intent or happenstance, 
the disorganization at the company worked 


"Matt's view was that if we were taking the 
company public, he would have to be the CEO." 
When BigWords folded, Johnson still had his title. 
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in Johnson’s favor. While BigWords talked 
to headhunting firm Spencer Stuart about 
recruiting a president or a CEO, insiders 
say, the agency was never hired to do the 
search. When BigWords folded, Johnson 
still had his title. 

I n March, as Nasdaq began its downward 
spiral, BigWords pulled the plug on its 
IPO. In June, the company closed its fourth 
round of financing, the one that had begun 
as a pre-IPO mezzanine round involving 
NBC and WPP. But the precipitous declines 
on Wall Street marked the beginning of the 
BigWords spinout. Like many other etailers, 
BigWords spent its financing as fast as it 
could, in a mad quest for growth. As a result, 
it was always in danger of running out of 
cash, and Johnson had become used to danc¬ 
ing on the brink of dissolution. But as the 
public market declines continued through 
the fall of 2000, the profits quickly became 
more important than growth. “The market 
kind of blindsided us,” Johnson says. 

In a last-ditch effort, Johnson revived talks 
with potential buyers, among them Amazon. 
In the late fall, he made several trips to New 
York, where he met with Barnes & Noble 
CEO Leonard Riggio about a deal that never 
came to fruition. On October 29, the Big¬ 
Words board of directors voted to file for 
bankruptcy. 

BigWords executives have since scattered 
to the wind. McKinley recently became CFO 
of the powerhouse Silicon Valley law firm 
Wilson Sonsini Goodrich & Rosati; Hacken- 
berg is consulting. McClanan is now CEO 
of online gift vendor RedEnvelope. In 
December, Sherwood and Greer were plan¬ 
ning the launch of a consultancy startup, 
while Bates was headed for a surfing vaca¬ 
tion in Australia. I ask the former colleagues 
- with their own futures somewhat uncertain 
- what they see in the cards for Johnson. 

“Matt has three of the four skill sets an 
ecommerce startup CEO needs,” Hackenberg 
says. “He’s a savvy financial guy - not about 
financial management, but about deals and 
valuations. He’s technologically sound, and 
he’s one of the most intuitive marketers I’ve 
come across. But his leadership skills, his 
communication skills, his management skills 
need a lot of work. But what do you expect? 
He’s 25! If I were Matt, I’d go back to school. 
But he probably won’t do that.” 
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McClanan has a slightly different take. 

“I think Matt belongs at a software company” 
he says. “Something that’s relative to music 
or athletics - something he cares about. He’s 
a brilliant kid with a huge number of neu¬ 
rons to focus on making things happen. 
Hopefully, the learning process will allow 
him to realize that most people are more 
process-oriented.” 

Johnson says he hasn’t made up his mind, 
but several people have already approached 
with offers. He has lined up a week’s worth 
of appointments in New York after he 
returns from Bali. San Francisco has never 
been his favorite city, he says - it’s too dirty. 
New York or even Toronto might be where 
he’ll end up in the future. Besides, he got 
what he wanted out of Silicon Valley: expe¬ 
rience. “It was an opportunity to learn all 
aspects of business that very seldom comes 
along,” Johnson says. “I’m really grateful 
that I had the opportunity.” 

Rare though such an experience may be, 
it’s eerily similar to what his live-in fiancee, 
Petopia founder Andrea Reisman, has been 
through. The two Canadians had their VC 
phases and subsequent investment rounds 
nearly simultaneously; they shared some 
investors. They even failed at the same time. 
Petopia will likely remain in business as the 
Web site for one of its investors, Petco, but 
its days as an independent operation appear 
numbered; in October, it laid off 60 percent 
of its staff. 

Shortly before his trip to the South Seas, 
Johnson and I meet for one last time at his 
apartment; we drive in his Mercedes to 
a nearby coffee shop. He’s eager to discuss 
the book he and Reisman are thinking about 
writing - a business title that would offer 
future entrepreneurs an inside view of 
the startup experience. “We went through 
the fundraising process together, and the 
going-public process together,” Johnson says. 
“And now, unfortunately, a little bit of the 
windup process together.” They haven’t 
started writing, but it’s never too early to 
think about a catchy title - something like 
BigWords - something that might appeal to 
college students. Maybe The Real World MBA. 
Yeah, that might do it. ■ ■ ■ 


Senior writer Chip Bayers (chip@wired.com) 
wrote about the domain name game in 
Wired 8.12. 
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One Fast Blast 

The next-gen roller coaster: Get up, get down, and get off. By Emily Jenkins 


soaring architectural monster dominates the low horizon 
of Logan, Utah: the most insanely phallic roller coaster 
I have ever seen. Forget the multiple curves and curlicues of 
a typical amusement park attraction - this beast is a single, 
potent-looking upthrust that punctuates the landscape like 


a white steel exclamation point. As I stare, a sparkly blue 
train whips forward along the horizontal rails, then climbs 
toward the sky as the track becomes absolutely vertical. 
Cresting the 165-foot hump, the train slows down. It makes 
a 180-degree turn over the top, then hurtles its passengers 
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toward the dusty desert below. 

I’m looking at the first coaster designed by 
maverick inventor and adrenaline junkie 
Stan Checketts, CEO of S&S Power, an 
upstart amusement-ride manufacturer. He 
calls his brainchild the Thrust Air 2000, 
a quaintly out-of-date name that hasn’t 
slowed the ride’s momentum. In August, 
the prototype was moved from its testing 
grounds in Logan to Paramount’s Kings 
Dominion theme park in Richmond, 
Virginia. Paramount’s marketing gurus 
rechristened it the Hypersonic XLC, and 
plan to open it to the public on March 24. 

Dozens of new coasters debut every year, 
but Checketts’ baby is one of the most antic¬ 
ipated new designs in a decade among 
members of the world’s largest thrill-ride 
fan club, the American Coaster Enthusiasts. 
“The blast is so fast and powerful,” says 
David Escalante, an ACE executive who 
previewed the Thrust Air last fall, “I’m sur¬ 
prised Stan hasn’t toned it down for the 
general public. This is really on the cutting 
edge of what’s ... I don’t want to say Tolera¬ 
ble,’ but that’s what I mean. S&S has shown 
that anything is possible.” 

“To say that I liked it would be a massive 
understatement,” says Robert Coker of 
ThrillRide.com, a site that scoops coaster 
news for the nonindustry crowd. “It’s miracu¬ 
lous, incredibly smooth, while all the more 
remarkable for being just unbelievably 
violent.” And Paul Ruben, an editor at Park 
World magazine who has braved nearly every 
behemoth out there, wooden and steel alike, 
raves that Checketts’ coaster is “probably the 
biggest single thrill I’ve ever had in my life.” 

The Thrust Air ride, which lasts only 
45 seconds from start to finish, strips the 
roller-coaster experience to its most basic 
elements: up and down. There is only one 
hill - ridiculously exaggerated - yet its 
ascent and descent are so mind-bendingly 
extreme that they redefine the outer limits 
of what amusement rides are capable of. 

The train pitches riders face-first down a 
perfect vertical - only one other coaster, the 
just-opened Cliffhanger, does that. Even 
more impressive to connoisseurs is the 
compressed-air propulsion system, which 
gives the Thrust Air the fastest start in the 
business: 0 to 80 mph in 1.8 seconds - that’s 
greater than twice the acceleration of its 
nearest rival. 


I am ready to ride. My hair’s in a ponytail, 
sunglasses stashed in my purse. Kenny 
Loggins’ “Danger Zone” blasts from a boom 
box on the deck. I feel more exposed than I 
do on a typical coaster, because there are no 
sides on Thrust Air train cars: Each seat is 
mounted separately on a flat base. Neither 
am I wearing one of the “horse-collar” 
shoulder restraints that are now standard 
for high tech rides; there is nothing here but 
a T-shaped bar kept wedged into my lap by a 
hydraulic mechanism, supplemented with 
a rickety-looking safety belt. (A more sub¬ 
stantial backup system will be in place at 
Kings Dominion.) The operator boy comes 
over, locks my bar into position, and tells me 
to be sure to keep my head back against the 
seat during launch. Otherwise, the coaster 
will put it there for me. “And that,” he 
laughs, “will be very, very unpleasant.” 

In the next seat is my host, Quin Checketts 
- Stan’s 30-year-old son. Sunburned, balding, 
and with an earnest manner that betrays his 


direct injection of 15 cups of espresso. The 
air is screaming, and the dudes behind me 
- all S&S employees - are yelling like mad¬ 
men. And then, very near the top of the 
15-story-high hill, we slow down with what 
seems like deliberate and absolute menace. 

My hands are slick with sweat, and as we 
hit the peak I let go of my lap bar and reach 
my arms around the sides of my seat to 
hang onto its bulk. I want to grasp some¬ 
thing, anything, while next to me Quin is 
actually throwing his hands up in the air. 

For an infinite moment I am in ecstasy, feel¬ 
ing stunningly, briefly wide awake, as if the 
rest of my life has been spent in a fog. 

Then we dive, Quin’s arms still waving 
like he’s at a rock show. Weirdly, I find the 
descent a relief, a release. It’s that familiar 
roller-coaster feeling of going down a hill - 
only more so. And because I know that after 
this awful, wonderful drop, it will all be over. 

Back on solid earth, I am trembling uncon¬ 
trollably. “We did a good job!” chuckles Quin, 


Tm surprised it's not toned down for the general 
public. It's on the cutting edge of what's ... I don't 
want to say 'tolerable/ but that is what I mean." 


Mormon upbringing, he is S&S’ senior 
project manager for coasters. He’s squiring 
me around before I meet the brain behind 
the big machine - the father whose manic, 
risk-taking personality has already made him 
a legend among thrill seekers. “If no one else 
is doing it, he’s interested in it,” Quin says of 
his dad, as the Thrust Air cruises calmly out 
of the loading area into a launch bay. “He’s 
got a tendency to try to be unique. I think it 
just took somebody with the ingenuity, some¬ 
one brave - crazy, I guess - to do it.” 

And then, the world detonates. Stan is 
barely exaggerating when he tells me later 
that “even the hottest drag racers don’t take 
off that quick.” It’s twice as much punch as 
the fastest-accelerating sports cars made by 
Porsche and Lamborghini, and 50 percent 
more than the quickest Japanese superbike, 
the Suzuki Hayabusa. We start out horizon¬ 
tal, hit that punishing 80 mph, then rush for 
the sun. The power of the launch makes my 
neck muscles clench involuntarily, and my 
eyes get watery from the force of the wind. 
My blood surges with what feels like a 


looking at my palsied hands. “Those are the 
best, where the train looks like it might not 
make it over!” cries Keith Robertson, the 
coaster’s project manager. “You don’t want 
to sneeze - you may roll back.” The engineers 
are still toying with the calculations govern¬ 
ing the amount of compressed air required 
for each launch, so every now and then the 
train fails to make it over the hill. 

“Wanna go ’round again?” Quin asks with 
a grin. 

I shake my head. I loved it, I hated it. It’s 
an unbelievably effective way to manipulate 
your body chemistry. But once is enough, I 
tell him. I’m not going to the edge of purga¬ 
tory twice. 

The engineers laugh at me. All of them 
ride this thing several times a day, several 
times in a row. Quin hops on again. 

I need a drink. An hour later, and I’m still 
jittery. “I’m sorry, there’s hardly a pub in 
Logan,” Quin apologizes, his voice dropping 
to a conspiratorial whisper. “Too many 
Mormons!” 
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Combining top pneumatic technology and vertical rides, S&S Power CEO Stan Checketts (left) created a coaster with twice the acceleration of its closest rival 


Although he’s known in the family as 
“the last of the Mohicans” because he’s the 
only one of nine children who still works 
for his father, Quin reveals during our day 
together that he shares neither Stan’s reli¬ 
gious faith nor his driving ambition. He 
longs to travel, to visit New York City, where 
he once saw a production of Les Miserables 
he has never forgotten. 

Quin leads me through an airy workroom 
devoted to a kiddie ride called the Frog 
Hopper, and I push him to tell me more 
about his father. What was it like growing 
up with a dad who is such a notorious 
adrenaline fiend? “When I was about 12,” he 
answers, “we found a cliff that hung out 
over some water. He would stand on the top 
of the cliff with a 200- to 300-foot rope tied 
to some trees. The other end of the rope was 
tied to me, standing on a houseboat in the 
lake below. When the boat drove away, I 
would lift off from it in a giant swing.” 
Another time, Quin tells me ruefully, Stan 
caught a rattlesnake with his bare hands 
and “kept it on a leash in the yard. He gave 
it up when it tried to eat my kitten.” 

About 10 years ago, Checketts turned his 
thrill quest into a profession, abandoning a 
career as a cabinetmaker to start a bungee¬ 
jumping business. “That thrilled more than 
1 million bungee jumpers,” Checketts tells me 
later, “and I said to myself, I gotta do more.” 
When he started S&S he gambled on a ride 
called the Space Shot - an enormous tower 


encircled by seats that uses compressed air 
to hurl riders toward the clouds. That ride 
made his name in the amusement park 
world. Since 1994, he’s sold 100 tower rides 
for about $2 million apiece. They’ve been 
ridden by nearly 100 million people. S&S 
now employs 70 people and is expanding 
at about 15 percent a year - and though the 
privately held company won’t reveal figures, 
industry sources estimate last year’s grosses 
to be close to $45 million. 

This year’s Thrust Air was born because 
the success of the Space Shot was never 
enough for Stan. “We knew that the king 


of the amusement park has always been the 
roller coaster,” Quin explains, showing me 
numerous framed photographs of his father 
perched merrily on top of 300-foot Space 
Shots. “We were a little envious that 
although we had some very successful rides, 
we weren’t in with the coasters. We consid¬ 
ered ourselves the top in pneumatic technol¬ 
ogy and vertical rides, and so we combined 
them to make a new type of roller coaster.” 

But breaking into the $800 million 
coaster market is not nearly as simple as 
Quin makes it sound. The industry is domi¬ 


nated by three European companies: 
Vekoma, Intamin, and B&M (aka Bolliger 
& Mabillard). Every year, each vies to top 
the other two. In 2000, the Dutch company 
Vekoma debuted Stealth, which flies 
through a record eight inversions (including 
vertical loops, corkscrews, and a horseshoe 
maneuver) with riders in a revolutionary 
facedown “hang-gliding” position. Intamin, 
based in Switzerland, introduced Millen¬ 
nium Force, a 310-foot-high, 92-mph coaster 
featuring raked, stadium-style seats that 
allow the passengers at the rear an unob¬ 
structed view. B&M, also Swiss, is famous 


for floorless coasters, such as last year’s 
Kraken, that elevate the seats high above 
the track like barstools, so that riders’ feet 
dangle free. B&M’s other innovations 
include the stand-up coaster and the 
inverted coaster, which hangs beneath the 
rails. Together, the big three sell about 
50 percent of the coasters out there. 

The industry is growing. According to 
Roger Houben, CEO of Vekoma, amusement 
destinations are sprouting up in Israel, 
Germany, Africa, and Holland. “Asia, partic¬ 
ularly China, is really going to boom,” adds 


Compressed-air propulsion delivers the fastest 
start in the business: 0 to 80 in 1.8 seconds. 
Checketts' mantra:"! gotta do more." 
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Houben, “and coasters are what get people 
into the parks. If the parks don’t have a 
specialty” - like Disney’s cute characters 
or Universal’s movie-themed rides - “they 
just have to enter the coaster race.” Records 
show that season attendance rises at least 
10 percent when a major new ride opens, 
so even parks that already own coasters will 
very likely continue to buy. 

To succeed, a new coaster has to compete 
not only with the ever-morphing seating 
positions of attractions like Stealth and 
Millennium Force, but also with trains 
launched by magnetic propulsion. Tradi¬ 
tional rides drag the train up to the top of 
a hill with a tow chain, then let gravity do 
the rest. But launch coasters give you more 
whoompf in fewer linear feet by hurling 
their cars out of the station at top speed. 
They became a major force in the industry 
in the late ’90s, thanks in part to the devel¬ 
opment of powerful, rare earth magnets, 
made from elements like samarium and 
neodymium, and the emergence of transis¬ 
tors capable of switching the massive levels 
of power between the 40 or 50 motors 
required to launch a 9-ton train. 

These days, there are two competing 
magnetic technologies. A linear induction 
motor, or LIM, takes about 5 megawatts 
to launch: The train passes over a series of 
coils that are powered in sequence. A linear 
synchronous motor, or LSM, takes about 
2 megawatts and uses onboard magnets to 
interact with the coils below and propel the 
train. They aren’t cheap. A typical magnet- 
powered coaster is $10 million and can cost 
as much as $20 million. 

The $8 million Thrust Air, with its 
compressed-air propulsion system, is more 
efficient than either LIM- or LSM-powered 
launches. It requires 10 megawatts to blow 
out of the gate - enough to darken down¬ 
town Logan if pulled directly off the grid 
- but S&S’ clever engineering means that 
the ride never draws more than 700 kilo¬ 
watts at any one time. “You can store pneu¬ 
matic energy in a supply tank by keeping 
the compressor constantly running, com¬ 
pressing air every second,” Quin says. “So 
when you’re ready to launch, it’s immedi¬ 
ately available.” 

When I ask Quin exactly how, he answers 
nervously that he can say “only a certain 
amount without losing my job.” Nonethe¬ 


less, he draws a picture on the conference 
room board. 

Four compressors feed air to a supply 
tank. Up in the operator’s booth are four 
programmable logic controllers (what the 
industry likes to call its dedicated-purpose 
computers), which get weight data from 
sensors on the train and track. They calcu¬ 
late the amount of compressed air needed 
for a given launch - more if the riders are 
heavy, less if they’re light. Then the supply 
tank fills a shot tank with the precise 
amount of air needed for a single run, and 
when the valve at the end of the shot tank 
opens, the air whomps toward a piston like 


will premiere the Thrust Air, but after that 
it’s an open market. 

With the sun dropping on the horizon, 
engineers mill around near the base of the 
Thrust Air, oohing and ahhing as it jets over 
the hill with the Cedar Fair guys strapped in 
- a kind of cocktail party without cocktails. 
I’m standing by the loading dock when Stan 
suddenly scoots over, puts his arm around 
me and loudly announces to all that I’m 
“from Weird magazine.” He laughs at his 
own attempt at wit. “Or was that Wild?” It’s 
the first time we’ve met, and he tells me my 
husband is a very lucky guy. Then he invites 
me to a picnic dinner at his “entertainment 


Based on precise ride-by-ride weight data, air 
from the launch tank whomps toward the piston 
like a tidal wave, and riders are catapulted forth. 


a tidal wave. The piston pulls a “tow dog,” 
which is connected to the coaster train, and 
the riders are catapulted out of the gate 
before they can say their prayers. 

The result is a launch that’s more explo¬ 
sive than anything else on the market. For 
example, an LSM called Superman: The 
Escape is currently the world’s fastest 
coaster at 100 mph. But Superman takes 
as long as 7 seconds to redline, so in the 
acceleration department, the Thrust Air 
easily has it beat. Checketts is delivering 
a bigger rush at a smaller cost, and because 
he holds the patent on the pneumatic 
thrusters, he has pretty decent odds for 
making his brand of launch the dominant 
system of the future. 

I finally meet Stan Checketts. He’s the 
weathered, bearded guy wearing wrap¬ 
around sunglasses and bright white running 
shoes giving a pitch to two pink, crisply 
dressed businessmen from Cedar Fair, the 
amusement conglomerate that owns Knott’s 
Berry Farm and several other parks. Their 
presence at S&S is telling. It used to be that 
clients would commission rides that were 
built and tested on-site, but blown deadlines 
became a problem when manufacturers 
began introducing complicated new tech¬ 
nologies. Now, coaster companies prefer to 
build and test on their own turf, then invite 
customers in for a whirl. Kings Dominion 


center” - and without explaining what that 
is or where to find it, he’s gone. 

Quin says I can follow him in my car. We 
stop several times by the side of the road 
while father and son commune via cell 
phone about whether we will actually go to 
Stan’s entertainment center or to a place in 
town. In our confusion, we wait 15 minutes 
at the restaurant, eat candy from a vending 
machine, and finally give up and drive to 
Stan’s place, turning left at the Maverick 
County Store. There, we find the man him¬ 
self drinking soda on the lawn with the 
Cedar Fair executives. 

Stan lives with his second wife, Sandy 
(“the other S in S&S”), on a 27-acre moun¬ 
tainside estate that he designed himself. 

He’s hugely proud of it - especially the 
numerous fake palm trees scattered across 
the lawn and the fact that it has parking 
for more than a hundred. “I’ve got horses, 
corrals, barns, guest areas, volleyball, tennis, 
all the fun things to do,” he tells me. “We’ve 
still got a lot less money in here than a lot 
of wealthy people have in their home. It’s 
practical, brick, no big expensive imported 
anything.” But with Cedar Fair taking in the 
view, business is in order - so he lets Quin 
show me around instead of doing it himself. 

I do not see the horses, or the tennis 
court, or even the inside of the house. I’m 
not invited to. But I do see the entertain¬ 
ment center - sort of. We can’t find the light 
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Air-filled tires that grip the sides of the I-beam track give the Thrust Air a remarkably smooth ride, 


switches, so Quin and I end up touring it in 
semidarkness. Near the entranceway, I can 
make out a sunken living room next to a 
’50s-style diner counter decked out with 
vintage bicycles and rock ’n’ roll 45s tacked 
to the walls. Deeper in, we find a gym¬ 
nasium, a pool table, a chess table, a poker 
table, and a two-lane bowling alley. Ever 
the good sport, Quin shows me the collec¬ 
tion of custom-made bowling balls Stan 
ordered for everyone in the family, down 
to the smallest grandchild. We bowl a couple 
of frames in our socks. Neither of us does 
well. Then we go back outside, sit quietly 
while Stan says grace, and eat steak under 
the night sky. 

Back at S&S the next day, Stan sits in 
an enormous leather chair near a life-size 
wooden horse that decorates his office. He 
starts by showing me his snowmobiling 
trophies and photo albums: book after book 
of Checkettses young and old, standing 
cheerfully in vast landscapes of white 
powder. “Everybody needs an outlet,” he 
confides, talking about his passion for dan¬ 
gerous sports. “A lot of people golf, but I’m 
a high-strung person, and it takes a hell of 
a lot more than a golf course to get me to 
forget about my business. Only two things 
can do that for me: One is loving my sweet¬ 
heart, and the other is snowmobiling.” 

Odd as that sounds, it’s not a bad descrip¬ 
tion of the Thrust Air experience: a marriage 
of sexual climax and extreme motorsports. 


The common element is nakedness, expo¬ 
sure. With no sides to the cars, and no shoul¬ 
der restraints, explains Stan, “you’re out in 
the open. That’s really important. Fast and 
high doesn’t do it. You fly in an airplane, and 
you’re doing 600 miles an hour at 30 miles 
high, but it doesn’t bother you. Now, if you 
were strapped to the wing, you’d have a 
whole different outlook on the ride. It’s the 
exposure that makes the adrenaline.” 

Last summer, most high-profile machines 
- Kraken, Stealth, and Millennium Force 
among them - had long tracks and put 
passengers in flashy, unconventional seating 
positions. “In the late 1990s, the trend was 


faster, higher, bigger, more thrill,” says 
David Vatcher, chief technology officer for 
Vekoma. “We felt that Stealth wouldn’t 
have as much impact with fewer than 
eight inversions.” 

Even the old-fashioned rides were based 
on the idea that a coaster should consist of 
a carefully architected narrative of hills and 
valleys - and the more records they could 
break, the better. Robin Innes, director of 
PR for the Cedar Point park in Sandusky, 
Ohio, where Millennium Force opened last 


year, told me that “being tallest and fastest 
helps. We have six or eight that were the 
tallest or fastest of their kind when they 
were introduced.” Monsters (Steel Dragon, 
Medusa) and superheroes (Incredible Hulk, 
Superman) have been favorite themes for 
decades - Six Flags, for example, markets 
most of its rides by branding them with 
characters from Looney Tunes and DC 
Comics - and last season was no exception. 

Stan’s contention, by contrast, is that the 
rest of the amusement industry doesn’t yet 
understand the real reason people ride roller 
coasters. The Thrust Air will not be themed. 
Instead, Stan is betting that the true appeal 
of a roller coaster is not the flashy tie-in, the 
seating, the height, the length, the speed, nor 
the massive, curving profile of the ride loom¬ 
ing over the park. It is, simply, the adrenaline 
jolt. To quote the promotional poster for the 
Thrust Air: “There’s pushing the envelope 
- and then there’s ripping it open, crushing 
it into a tiny ball, and setting it on fire.” 

fter its launch, the Thrust Air’s next 
biggest innovation is its drop. A pure 
vertical descent, the ultimate permutation 
of the classic coaster profile, has always been 
a kind of Heart of Darkness for the amuse¬ 
ment industry - the unattainable, yet deep 
and fundamental essence of the thing. Sur¬ 
prisingly, the ultimate drop has remained 
elusive not so much for physical reasons as 
for financial ones. Industry lore has it that 
a roller coaster needs to shuttle at least 
1,000 people per hour to be profitable. But 


if a train is too long and a descent too sharp, 
the back car will want to flip up as the front 
one accelerates. The tighter the drop, then, 
the shorter the train has to be, and the 
fewer people who can ride it per hour. That 
means long lines - and many minutes lost 
when wallet-toting customers could be out 
spending money in the park. 

Low capacity can be the death of an entire 
genre of ride: Looping coasters faded away 
after the 1901 Coney Island Loop the Loop 
failed to make money because of its short 


With no shoulder restraints and no sides to the 
cars, Stan explains, you're laid bare to the rush. 
"It's the exposure that makes the adrenaline." 
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trains. They didn’t resurface until Intamin’s 
Great American Revolution in 1976, when 
legendary designer Anton Schwarzkopf 
figured out how to build a loop with rela¬ 
tively low g-forces (use an ellipse, not a cir¬ 
cle) - and how to accommodate a profitable 
number of passengers. 

Two of the top three coaster companies 
have aimed for the 90-degree plunge in 
recent years. In 1998, B&M created what 
was billed as “the world’s first vertical drop” 
with Oblivion, which has a short, two-car 
train seating eight abreast, for a total of 
32 passengers. It’s a limited format, however, 
because the g-forces on the outside seats 
prohibit sharp turns or spiral inversions. 
Plus, the descent is really only 88 degrees. 

Vekoma was actually the first to execute 
the true vertical: Cliffhanger opened in 
Taiwan in January. The ride maintains 
capacity and eliminates the long-train 
syndrome with a “rotating bridge.” At the 
top of a typical chain-lift hill, Cliffhanger 
cars move onto a flat section of track and 
stop. The entire bridge then flips forward 
90 degrees until the passengers are facing 
the ground. It holds them there for a second 


as the now-perpendicular track connects 
with the rails beneath it. And then it 
drops them. 

A purist, Stan eschews such baroque 
innovation. Instead, he makes do with 


a short train - only 25 feet, compared with 
the typical 60 - which means the Thrust Air 
can take only 960 people per hour. Such a 
small number practically guarantees long 
lines, but with a wave of his hand Stan dis¬ 
misses the notion that low capacity could 
kill his invention. He’s already sold a ver¬ 
sion of the coaster in Asia that will go from 
0 to 107 mph in less than 4 seconds. That 
one will not only have the quickest accelera¬ 
tion, it will also boast the highest top speed 
of any roller coaster on the planet. S&S is 
also at work on a yet-unnamed tower ride 
scheduled to debut this spring. People will 
be strapped into harnesses, parachute-style, 


shot up 300 feet, and then inverted for the 
free-fall down. “It’s absolutely insane,” Stan 
says, smiling. “I can’t believe people will 
even want to ride it!” 

As always, Stan is aiming for “higher, 


faster, and greater.” His impulse to push 
amusement rides past their current limits 
is literally and figuratively a desire to 
expose people to something larger than 
themselves. “If you were climbing a moun¬ 
tain and you were only halfway up, there’d 
be a limit to what you could see,” he says. 
“But once you get to the top, standing on the 
ridge, you can see both sides. I love that 
view. If you control your adrenaline, you 
can stay right on that edge, forever.” ■ ■ ■ 


Emily Jenkins (emilyjenkins@mindspring 
.com) is the author of Tongue First: Adven¬ 
tures in Physical Culture. 


What's next? One version does 0 to 107 in less 
than 4 seconds. Another ride will shoot people, 
parachute-style, up 300 feet to free-fall down. 
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Shut Up and Deal 

When IPOs give way to M&A, investment banking can get nasty. Which is 
fine with George Boutros. He's been nasty all along. By Adam Lashinsky 


I n the world of tech-industry investment banking, the last 
few years have seen some heady times. As IPO madness 
ripped through the public markets, it raised the profile of 
raising capital to a pseudo sporting event. In the process, 
the latest gilded age made celebrities of high-profile bankers 
like Credit Suisse First Boston’s Frank Quattrone - who has 
many significant IPOs to his credit, including Amazon.com - 
and Mary Meeker, an analyst with Morgan Stanley who 


excelled at communicating the visions of fledgling Internet 
companies, if not, ultimately, predicting the direction of 
their stock prices. 

For investment bankers more than anyone else - save, per¬ 
haps, daytraders - an abundance of IPOs means good times. 
There’s no lockup on a banker’s fortunes as there is for entre¬ 
preneurs or even the VCs behind a deal. For each IPO, a client 
typically pays 7 percent of the amount raised to a syndicate of 
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underwriters on the day of the event, with 
about half going to the lead underwriter. 
Also, the lead usually gets the opportunity 
to provide numerous other services, like 
secondary stock offerings. For a bank, one 
IPO in a hot market can keep money coming 
in for years. 

Of course, good times never last, and - as 
evidenced by the sharp drop in new issues 
since last March - the bigger the party, the 
more painful the hangover. Except, that is, 
for the banks. Far from sitting around wait¬ 
ing for the next IPO rush, bankers set out 
in search of a new party. Generally, it can 
be found at the other end of the business: 
mergers and acquisitions. An IPO fall-off 
sends companies scrambling for alternative 
funding or ways to cut costs. The easiest out 
is often a merger, and so, during times like 
these, more companies inevitably find them¬ 
selves on the block. And though the banker’s 
seven-figure cut of an IPO is nice, it has 
nothing on what comes from shepherding a 
good-size merger: One $4 billion deal could 
net a bank as much as $40 million or more. 

Not every successful IPO bank makes hay 
in M&A. IPOs are about timing, storytelling, 
and relationships; mergers involve deal¬ 
making, manipulation, and - oftentimes - 
some serious mindfucking. Just as clearly, 
not all successful M&A banks will flourish 
in the latest turn. For the first time in his¬ 
tory, tech is driving the economy as we head 
out of a robust IPO period; for once, the 
East Coast operators will not necessarily 
rule. What’s more, as the market continues 
to spiral, it’s possible that one of the by¬ 
products of IPO madness, an abundance 
of equity - which has driven deals to previ¬ 
ously unthinkable pricing levels - could 
begin to lose favor. In such a world, not only 
does every deal become harder to pull off, 
but competition among banks becomes far 
less gentlemanly. A perfect environment, 
in other words, for George Boutros. 

Credit Suisse First Boston’s global head 
of technology M&A isn’t well known outside 
tech circles, but the 40-year-old Boutros is 
famous in the Valley - mostly for his willing¬ 
ness to do whatever it takes to close a deal. 
Over the past five years, he’s developed a 
reputation for securing staggeringly high 
offers (like the $24 billion deal he negotiated 
in the sale of Ascend to Lucent), talking 
down the price on companies when he’s 


doing the buying, and just generally know¬ 
ing how to get the other guy to blink. His 
Palo Alto-based team has been responsible 
for several major transactions recently, 
including the sale of Xros to Nortel Networks 
for $3.3 billion, Aspect Development to i2 
Technologies for $9.3 billion, and Silicon 
Valley Group to ASM Lithography for 
$1.5 billion. His group has also been buying 
aggressively, snapping up Software.com for 
Phone.com, Alteon WebSystems for Nortel, 
and Newbridge Networks for Alcatel. For 
someone like Boutros, this kind of activity 
can be quite profitable: His personal take¬ 
away on any given deal generally works 
out to be in the seven figures. 

Those who have been across the table 
from the man say he has a distinct style: 

In a community far more comfortable with 
coopetition than cutthroat attacks, Boutros 
intimidates adversaries by yelling at and 


game.” Adds Andy Rachleff, a VC with 
Benchmark Capital who has retained 
Boutros on numerous communications- 
equipment deals: “He is almost always able 
to get a 10 percent higher price than anyone 
else and simultaneously increase the likeli¬ 
hood of getting the deal closed. I always 
want him representing me.” 

For anyone hoping Boutros would just go 
away - as many do - a merger that he had 
nothing to do with promises to make him 
even more powerful: CSFB recently bought 
Donaldson, Lufkin & Jenrette in a takeover 
worth $11 billion. If the two companies 
mesh, CSFB should be transformed from 
a perennial second-tier bank into a diverse 
firm with the stature of Morgan Stanley and 
Goldman Sachs, meaning that Boutros and 
his team will have even greater resources at 
their disposal at a time when the tech world 
is racing to consolidate. The way Boutros 


Boutros is known in M&A circles as a briefcase 
slammer - the kind of negotiator who will do 

whatever it takes to make the other guy blink. 


belittling them. “George is emotional in a 
very Cartesian world,” says David Roux, 
a former Oracle senior executive turned 
dealmaker for Silver Lake Partners, a tech- 
oriented leveraged-buyout firm in Menlo 
Park. “He gets upset. He sulks. He’s indig¬ 
nant. All this in a world of dry engineers.” 

Others put it more bluntly. “He practices 
some of the most unorthodox, 1980s-style, 
briefcase-slamming tactics in the industry,” 
says a former CSFB investment banker. “He 
doesn’t want just to win. He wants to win 
and make you look stupid. He roughs up the 
executives from the other side so badly that 
they want him on their side next time.” 

Boutros isn’t shy about describing his rise 
from outpost generalist for Morgan Stanley 
to tech-world rainmaker. It has come on the 
back of obsession and 18-hour days. “I tend 
to be a deal junkie,” he says over breakfast 
at Buck’s, the VC hangout in Woodside, 
California. “If it’s not really fast, I tend to” - 
his head sags - “collapse.” 

Frank Quattrone, his boss, couldn’t be 
more admiring. “At the professional level, 
he is to M&A what Tiger Woods is to golf,” 
gushes Quattrone. “He’s got the whole 


sees it, the deal can only bring him more 
action. “The M&A business is all about fran¬ 
chise and reputation,” he says. “Once people 
trust you, you can be a bit more active on 
their behalf.” 

U ntil 20 years ago, M&A was a genteel 
business where the client came first. 
Well-mannered bankers who spoke their 
own lingo and were schooled in the techni¬ 
cal calculus of dealmaking would methodi¬ 
cally buy and sell companies according to 
the latest Wall Street whim. It was the ulti¬ 
mate high-touch affair. That changed in the 
1980s, as corporate raiders made an art out 
of ruthlessly reconstituting American busi¬ 
ness. It was a controversial time, to say the 
least; bankers and corporate executives 
exploited securities law and corporate gov¬ 
ernance policies to reconstruct behemoths 
like RJR Nabisco. They called it “unlocking 
value,” and pulled it off by using high-yield 
debt, called junk bonds, to fund takeovers 
in leveraged buyouts, or LB Os - in effect, 
leveraging companies against themselves. 

While noninvestment-grade debt had 
been around for decades, in the ’80s Drexel 
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Burnham Lambert, under the leadership of 
Michael Milken, began trading junk bonds 
like stocks. (The term junk was first used 
because only trashy companies - those with¬ 
out access to low-interest loans - issued the 
high-yield bonds.) Working with huge 
amounts of junk - sometimes in the tens of 
billions’ worth - acquisitors would procure 
a property and then do whatever was neces¬ 
sary to service the crushing debt. Usually 
that involved brutally restructuring or sell¬ 
ing off pieces of the company. As a result, 
the buyers would become obscenely rich 
(because they owned the equity even though 
they had borrowed the capital), while their 
employees were often put out on the street. 
As much as it annoyed the business moral¬ 
ists, the era ended not because junk bonds 
were banned, but because Milken got caught 
in a web of insider-trading scandals. With 
its ringleader in jail - and an economic 
recession drying up demand - junk faded 
away. It came back, to a degree, in the mid- 
’90s, but in the new iteration, junk was one 
of many tools for raising capital rather than 
a blunt instrument for raiding corporations. 

Then everything started to change. Soon, 
hundreds of publicly traded companies and 
thousands of startups with an itch to go 
public were calling Silicon Valley home, and 
Wall Street greeted them with open arms. 
The by-products were the high-flying IPO 
and another financial tool used to spur 
deals: equity. Every company had a seem¬ 
ingly endless supply, and as long as opti¬ 
mism ruled, equity-based mergers were 
unbeatable. The acquiring company would 
spend whatever it took, knowing it could 
always go back to the well; the acquiree 
would take equity in trade on the assump¬ 
tion that the deal would generate future 
revenue. In such an environment, every¬ 
body’s happy because everybody wins. 

Especially the banks, which get anywhere 
from half a percent to 2 percent of every 
transaction. That may sound like a small 
take - until you think about the size of the 
deals. When Boutros convinced Lucent to 
fork over almost $5 billion for gearmaker 
Chromatis Networks, the fees ran to $40 
million. And it took just three weeks to 
negotiate. When the IPOs dry up, such fees 
become even more important to the banks. 
Late last year, CSFB watchers were estimat¬ 
ing that the tech group was on pace to hit 


more than $1.5 billion in revenue for 2000 - 
at least half from merger-advisory fees. 

The big money that comes with M&A, 
coupled with the skills necessary to pull off 
deals in a competitive environment, tends 
to favor a certain kind of negotiator: the 
ruthless type who likes to manipulate peo¬ 
ple. But finding someone who is good at 
tech M&A is not as easy as hooking up with 
someone with a penchant for being an ass¬ 
hole. Nor is it as easy as employing a gen¬ 
eralist. Introducing the growth potential 
of a fledgling router company is more com¬ 
plex than diagramming the cost savings 
that come from consolidating HR depart¬ 
ments. And things get even hairier when 
that router company has never manufac¬ 
tured a product. 

B outros’ tech M&A team is a nearly all¬ 
male group fashioned by his swagger 
into nothing short of a frat-house mentality 
- complete with pledge names. The close to 
70 global professionals, ranging in age from 
22 to 43, have gotten headlines for their big 
deals. But the team’s specialty is peddling 
emerging companies made up of little more 
than a collection of engineers. Before it 
became commonplace for Cisco to snap up 
prerevenue businesses for billions, Boutros 
hawked little operations like Sahara Net¬ 
works to Cascade for $200-plus million, 
OnStream to 3Com for more than $250 mil¬ 
lion, and Packet Engines to Alcatel for 
upward of $300 million. “George built his 


legend selling startups with little or no 
revenue but huge potential,” says David 
Britts, once a member of the Boutros team 
and now a venture capitalist with Chase 
Capital Partners in San Francisco. “He is the 
best at creating an auction environment.” 

For Boutros and his group, rule number 
one is to stay plugged in. “We’re the intelli¬ 
gence flow,” he says, “and we have access 
to the right companies. When Nortel wants 
to buy a company, I know all the players.” 

Whereas most mergers are stand-alone 
events, Boutros prides himself on parlaying 


one deal into another. It’s the difference 
between being a broker and an instigator. 
In 1996, for example, data networking com¬ 
pany OnStream came to Boutros in search 
of a buyer. Boutros approached 3Com and 
Cascade. While both were interested, 3Com 
won out. But that wasn’t the end of the trail 
for Boutros. He now had valuable informa¬ 
tion: Cascade was looking. “The minute the 
OnStream deal was done, I called Sahara,” 
he says. And so it went - within seven 
weeks, Boutros had sold OnStream to 3Com, 
and Sahara Networks to Cascade. 

Even failure has an upside for Boutros. 
Acquisitions are always sticky; a smooth 
negotiation is no guarantee that two compa¬ 
nies will mesh. The merger of networking 
leaders Wellfleet and Synoptics - renamed 
Bay Networks - never quite took, partly 
because of the geographical and philosophi¬ 
cal divide between the two management 
teams. By helping Nortel buy Bay Networks 
in 1998, Boutros righted a soured arrange¬ 
ment. As a result, Boutros got a fee for 
putting together the original deal, and then, 
after it didn’t jell, he got another for selling 
the combined entity to Nortel. 

To his foot soldiers, whose pledge names 
range from Poppy to LuLu to Dickhead, 
Boutros leads by example. “We’re all known 
for being very aggressive,” says Ethan Topper, 
a senior Boutros lieutenant who focuses pri¬ 
marily on Internet-oriented deals. Topper 
praises his boss’ ability to consider a deal 
from multiple perspectives. 


His colorful character breeds legend - 
and his share of detractors. A pioneering 
Valley investment banker, who admires 
Boutros for his skills, recalls an instance 
three years ago when all the yelling and 
screaming killed a deal. 

Asked to compare himself to Boutros, a 
Valley M&A specialist at one of the world’s 
biggest investment banks, says it this way: 
“I’m not an arm-waving asshole who puts 
my own interests before my client’s.” 

Clients tend to feel just fine about the 
antics, however. Over the last few years, 


Boutros prides himself on parlaying one deal 
into the next. It's the difference between an 

M&A broker and an M&A instigator. 
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Bill Kerr, the head of M&A for Nortel Net¬ 
works, has sought to transform the once 
sleepy Canadian telecom-equipment maker 
into a voracious acquirer of outfits that pro¬ 
duce optical-networking gear. If writing 
checks is the measure of success, Kerr has 
succeeded; Nortel has bought 21 companies 
worth $31 billion in the last three years. He’s 
used Boutros on many of those deals, and has 
watched his adviser bully dozens of peers. 

In one negotiation, Kerr remembers Boutros 
getting really angry. The acquisition target 
was fed up - sick of being condescended to 
and refuted on all terms. Then, as tensions 
mounted, Boutros exploded. “ ‘You know, I’m 
not here to be your friend,’ ” Kerr remembers 
Boutros yelling. “ Tm here to get the deal 
done for my client. Now let’s get on with it.’ ” 
Ultimately, Kerr keeps going back to 
Boutros for one reason: “He is a tough son 
of a bitch. Argumentative. Focused. Intense. 
He never rests until he gets the deal done.” 

As for the tech M&A group’s relationship 
with CSFB corporate, it’s pretty much hands- 
off. Hang around Boutros long enough, and 
you’ll hear lots of talk about the team, but 
very little about the corporation. Quattrone 
and Boutros - both of whom, by 1998, had 
worked at three banks in three years - make 
it crystal clear that their tech group, and 
not the investment bank, is the franchise. 

It’s the kind of me-first attitude that makes 
Boutros appear reckless. A lawyer who has 
often seen Boutros in action says there’s 
a “physical or semiphysical” aspect to his 
tirades. “It’s almost a Bobby Knight-type 
of intimidation thing.” 

B orn into a prominent political family in 
Lebanon, Boutros thinks it’s trite to sug¬ 
gest that he learned the art of the deal from 
the bazaars he knew growing up, but his 
style of negotiation definitely comes from 
outside Silicon Valley. In fact, the Valley 
doesn’t seems to have rubbed off on Boutros 
at all. He has no special love for technology 
or gadgets. Unlike his East Coast colleagues, 
he rarely wears a tie and seldom a jacket, 
but he still looks more like a New York 
investment banker than a Valley engineer. 
Like many of his geeky clients, Boutros 
accumulated a great deal of wealth during 
the 1990s - he won’t say how much, but it’s 
easily $100 million - yet he wears it in a 
decidedly old-world way. For starters, there 


are the dark-hued dress slacks, monochro¬ 
matic Faconnable shirts, and Audemars 
Piguet Swiss watch. Then the house - 
nowhere near the mansion sprawl of the Val¬ 
ley, Boutros lives instead in San Francisco’s 
exclusive Sea Cliff neighborhood, where the 
views of the Golden Gate Bridge are stunning. 

He studied at French schools in Beirut 
until the civil war broke out in 1975, at 
which time he and his sister decamped to 
secondary schools in France. His father, 
Fouad, was a longtime member of parlia¬ 
ment and served in the early ’80s as Leba¬ 
non’s foreign minister. “Because of his 
situation, the situation, it was best for me 
not to stay there,” says Boutros. He returned 
to Beirut for his final year of high school, 
and then attended what is now the American 
University of Paris to prepare for course 
work in the United States. When he studied 
civil engineering at UC Berkeley, he had in 
mind a career of construction in the Middle 
East - not computers and software in Silicon 
Valley. Far from being a programmer or 


constant emailer, Boutros doesn’t even type 
well. His wife, Danielle, is practically a Lud¬ 
dite; she demands that their three children 
use computers as little as possible. 

Boutros picked up an MBA at UCLA, “sim¬ 
ply because that’s what engineers did to 
make more money.” Specializing in finance, 
he began to pay some attention to invest¬ 
ment banking, especially to Drexel Burnham 
Lambert. He worked at Drexel in Paris for 
a summer, but as graduation approached 
he interviewed with the more established 
banks. A meeting with Goldman Sachs didn’t 
go well: Boutros was told he had “too much 
personality.” His personality would also be a 
problem at white-shoe firm Morgan Stanley, 
which he joined in 1986. 

Still, Boutros developed a reputation for 
working complicated deals for staid clients 
like Dow Chemical and Holly Farms. 

In 1992, he thought about joining Anthem 
Partners, a finance boutique in Los Angeles. 
Boutros’ mentor at the time, Bruce 
Fiedorek, then head of Morgan Stanley’s 


M&A, suggested that he establish a beach¬ 
head in San Francisco, supporting the West 
Coast business that then comprised clients 
like medical-supplies distributor McKesson, 
financial services giant Transamerica, and 
drugmaker Chiron - as well as Morgan’s 
lonely Northern California outpost manned 
by Quattrone in the late ’80s and early ’90s. 
Although the deal flow was sparse, Quattrone 
was convinced that tech would take off. 
“Frank did $15 million in annual revenues 
then,” Boutros recalls. “Nobody understood 
him. They didn’t understand his small deals.” 

Boutros didn’t exactly fill Quattrone’s des¬ 
perate search to find M&A professionals who 
knew tech, but the two grew on each other. 
“In the beginning, George was just a local 
version of the New York guys,” Quattrone 
says. “He was a product guy whom you’d 
insert surgically into the deal and then 
remove.” Boutros agrees: “Tech wasn’t big 
enough to be all of what I was doing.” 

That changed in 1996 - just as the Internet 
was taking off as a financial phenomenon. 


Boutros, Quattrone, and Bill Brady, the head 
of corporate finance for the tech group, bolted 
Morgan to set up shop with Deutsche Bank, 
then known as Deutsche Morgan Grenfell. 
Quattrone’s unit scored a coup when it han¬ 
dled Amazon’s 1997 IPO, but the relationship 
with Deutsche Bank quickly soured as Quat¬ 
trone wrangled with his German masters 
for control. In 1998, he attempted to quell 
rumors that his team would leave Deutsche 
by faxing a now-infamous “trust us” note, 
assuring clients that his group wasn’t going 
anywhere. But within weeks, the troika had 
landed at Credit Suisse First Boston and 
promptly convinced their entire former 
team to follow them. 

Aside from the embarrassment of having 
broken their word, Quattrone’s people suf¬ 
fered not a bit; tech financing remained 
white-hot. In their new home, they quickly 
positioned themselves among the top finan¬ 
cial advisers to the tech sector. But their 
firm-hopping sent a ripple through the 
industry, leaving former colleagues seething. 


Quattrone and Boutros don't express any 
particular loyalty to CSFB. As far as they're 
concerned, the tech group is the franchise. 
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Boutros mentor Fiedorek, for instance, now 
an eminence grise on the management 
committee at Morgan Stanley, was unavail¬ 
able to say a word or two about Boutros, 
despite repeated requests. 

1 liihile demonstrating his domesticity at 
WU his well-appointed home, Boutros talks 
of balance, of wanting to spend more time 
with his children. But in the same breath 
he turns back to where his mind always is: 
in the midst of a deal. His wife, Danielle, 
says she tries to plan events that will allow 
her husband to relax. But she acknowledges 
that he’s never far from a telephone - late 
at night, early in the morning, and always 
during vacations. 

Jason DiLullo, a CSFB semiconductor 
specialist, describes his boss as the “best 
M&A banker I’ve ever worked with.” He 
remembers one weekend in which Boutros, 
away with his family at their Napa Valley 
retreat, spent hours on the phone coaching 
DiLullo through his first home purchase. 
“The only way to buy a home in San Fran¬ 
cisco is with an all-cash bid,” DiLullo recalls 
Boutros saying. Here, like nearly everyone 
who relates anecdotes about Boutros, 
DiLullo goes into a coarse imitation of his 
boss’ accent, his polished and worldly - if 
idiomatically imperfect - English that car¬ 
ries the vestiges of Arabic and French, the 
other two languages Boutros speaks fluently. 

Team member David Popowitz recalls 
that, when he was new in town, he received 
invitations to the Boutros home for Thanks¬ 
giving and Easter. Says Quattrone: “He’s the 
sweetest, mildest guy around his kids. You 
wouldn’t know this is the fiercest M&A 
negotiator in the world.” 

But according to near-universal opinion, 
Boutros is fierce. That’s not unusual in a 
professional negotiator, of course. But he 
takes things to another, almost personal, 
level. Boutros’ associates, aware that his 
reputation as a hard-ass has negative rami¬ 
fications, try to downplay the oft-repeated 
line that he’s a hothead. Boutros was too 
clever to lose his temper in front of me, 
although once, when I had the temerity to 
interrupt because he wasn’t getting to his 
point quickly enough, I saw a flash of impa¬ 
tience. “I’m going to answer your question 
in a moment,” he snapped. “But first let me 
finish what I want to say.” 


Most advisers pride themselves on their 
listening skills; Boutros likes to hear him¬ 
self talk. “Sometimes it helps if he can be 
the shrill table pounder, and you can play 
the peacemaker,” says Intuit chair Bill 
Campbell. “But once in a while you’ve got 
to calm him down and say, ‘OK, I want to 
talk now.’ ” 

One opponent compares a Boutros negoti¬ 
ation to a sumo wrestling match, with lots 
of grunting, posturing, and sprinkling of salt 
before the event. Says Stuart Francis, the 
top tech banker for Lehman Brothers, “You 
have to know how to deal with him, and 
you have to be mature about it. You just let 
him expend his energy and then you can 
have some rational discussion.” 


There are those who believe that being 
Boutros’ client is no less dangerous. Because 
he’s executed more deals than any of the 
people he works for, he’s more likely to tell 
them what to do, not the other way around. 
“Sometimes he’ll push back and say, Tou’re 
fucking out of your mind,”’ says Joe Costello, 
former CEO of Cadence Design Systems and 
board member of software maker Clarify 
when it retained Boutros for its sale to Nortel. 

“He’s like a tamed wild animal who could 
turn on its owner. He must be kept on a 
leash,” adds a frequent observer. “And the 
leash must be spiked well into his neck.” 

Boutros, for his part, contends that he’ll 
always do what the client wants, but he 
adds, “You have to be willing to tell your 
client what he doesn’t want to hear.” 

The obvious question is whether Boutros, 
with all his histrionics, is just putting on 
a show. Quattrone and Boutros - and espe¬ 
cially Danielle Boutros - suggest that there’s 
a large element of drama to his hollering 
routine. But those on the receiving end 
don’t buy it. “That’s a crock of shit,” says one 
periodic adversary. “George isn’t acting. It’s 
incredibly demeaning. He just thinks he’s 
smarter than everyone else.” 

Those who have completed deals with 
Boutros, though, think anything that works 
is just fine. As one CEO said recently to 


another adviser, “George is a real asshole. 
But I’m glad he’s my asshole.” 

O ne crucial mistake in the history of 
Boutros and Quattrone was their 
botched attempt to lure top tech research 
analysts Mary Meeker, Charles Phillips, and 
George Kelly away from Morgan Stanley. As 
it turns out, these three may never have 
lasted at CSFB. Here, unlike at most other 
banks, researchers seem to be second-class 
citizens. Similarly, in the advisory business 
under Boutros, CSFB has no need for the 
niceties so common to Silicon Valley M&A - 
backslapping and schmoozing. 

It’s precisely the kind of attitude that puts 
Boutros in direct opposition to some of the 


Valley’s biggest companies. “When we buy a 
company, our belief is that it’s not win/lose,” 
says Mike Volpi, chief strategy officer and 
former M&A head at Cisco Systems. “I don’t 
need a negotiator as much as a communica¬ 
tor. We tend to think of it as a marriage, not 
a trade. And so we think it’s best to deal 
directly with us.” 

Volpi says there’s a reason Boutros is 
so close to the VC community, which over¬ 
whelmingly sings his praises. He shares the 
investor’s motivation: Close the deal and get 
the money. Cisco, on the other hand, must 
live with the consequences of a merger for 
years. If price is all that matters, “then the 
George Boutros mentality prevails.” 

Boutros scoffs in response, saying that 
Cisco favors dealing directly with principals 
as a way to keep the price down. “Cisco will 
say ‘it makes us feel a little uncomfortable’ ” 
if a target contacts a banker. Small entre¬ 
preneurs, he contends, can be quite intimi¬ 
dated by a company like Cisco. 

Ultimately, there’s a simple reason that 
a Cisco doesn’t use bankers and a company 
like Nortel does: Cisco is in Silicon Valley; 
Nortel is not. So Nortel needs someone at 
ground zero who knows all the players. 
Paradoxically, Boutros is useful precisely 
because he’s so un-Silicon Valley. One 
source puts it this way: “The Valley is all 


Many don't buy that Boutros' histrionics are just 
for show. "George is a real asshole/' says one 
CSFB client."But I'm glad he's my asshole." 
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about leaving some on the table. It’s a 
friendly place where the technology wins, 
where it’s important to be friends over the 
long haul. But the dirty little secret is that 
everybody wants to make the most money. 
George really filled a void that even the 
lawyers didn’t fill because he’ll play 
the person who makes deals happen and 
bear the brunt of the criticism for any 
hurt feelings.” 

“George doesn’t have to be a relationship 
banker - he’s got Frank for that,” says Sandy 
Robertson, who founded Robertson Stephens 
and now helps run Francisco Partners. 

As the market, M&A, and business in gen¬ 
eral become even less friendly, Boutros is 
more valuable. The bigger issue he faces is 
the one that vexes all M&A bankers these 
days: the drop in the value of equity - and 
the corresponding loss of optimism - that 
has come with Nasdaq’s free fall. 

Boutros has long been pessimistic about 
the direction of the market and has argued - 


against tough times. He rejects the notion 
that equity will go the way of junk bonds. 
He thinks IT will continue to grow faster 
than the overall economy, and young tech 
companies - with no assets to borrow 
against - will continue to issue stock to 
raise money. As soon as the market stabi¬ 
lizes, even at much lower levels, there will 
be deals, most likely for greatly reduced 
fees. Boutros says that, in essence, compa¬ 
nies have three options in a market down¬ 
turn: “You sell for less money, or you sell for 
valuations that are much lower, or you fail. 
And there are all sorts of companies that 
should fail. We’re back to the days of 18 
months ago where a one-billion-dollar deal 
is a big fucking deal.” 

He’s got enough money to just call it a 
day as things contract around him, but 
Boutros doesn’t have any interest in retir¬ 
ing. Ever. When asked what he intends to 
do for kicks over the next 25 years or so, 
he suggests that being CEO of a company 


What happens to M&A with the decline of equity? 
"We're back to the days/' says Boutros,"where a 

one-billion-dollar deal is a big fucking deal." 


often against his eternally optimistic col¬ 
league Bill Brady - that the sky-high multi¬ 
ples won’t last. He says volatile times mean 
there will almost assuredly be more com¬ 
panies on the block, but a down market 
makes the merger dance far more difficult, 
because many clients think their own firms 
are undervalued. In the midst of the Decem¬ 
ber CSFB tech conference in Scottsdale, Ari¬ 
zona - with tech stocks swooning - Boutros 
is juggling six deals, but the market’s uncer¬ 
tainty makes it hard to know whether any 
of them will happen. “I told a guy today, ‘I 
understand your stock is down 70 percent. 
But it’s still very high.’ I still see 40 percent 
downside on many technology companies,” 
he says. “It’s impossible. It takes a buyer 
and a seller to procure a company. Even 
with 100 sellers instead of 2, there still are 
no buyers. In a good environment, the six 
deals I have now would all get announced 
within two weeks. I may announce 
none of them.” 

Still, Boutros sees no real need to create 
some new financial instrument as a defense 


might interest him. He also mentions that 
the CSFB tech group may be setting up its 
own private-equity investment fund and 
implies he’d like to take an active role in 
its management. 

Quattrone has other plans for Boutros. 

He might hand off the group to him at 
some point in the next few years. If not, he 
says Boutros could start his own M&A bou¬ 
tique, as onetime Morgan Stanley banker 
Eric Gleacher did. Quattrone knows the 
environment is swirling with rumors about 
whether the CFSB-DLJ merger will take; 
his public predictions act as reminders to 
the higher-ups at CSFB that if they lose 
sight of just how important the tech group 
is, George Boutros could walk away with the 
entire M&A franchise. Would the clients 
follow? Says Nortel’s Kerr: “The whole team 
went over once, and we went with them. 
That should answer your question.” ■ ■ ■ 


Adam Lashinsky (alashinsky@thestreet 
.com) is the Silicon Valley columnist for 
TheStreet.com. 
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ust north of Milan's fashion sprawl and 
south of Lake Como's glistening shores 
sits the flat suburb of Monza, a slow- 
moving little burg with a huge park and 
a few cafes.Today the place is at a standstill, 
which isn't surprising. It's a muggy afternoon. 

It's Friday. It's Italy. 

But inside a concrete structure surrounded by the Autodromo Nazionale 
Monza's 3.6-mile, 13-turn racetrack, everything is frenetic. In a spotless, high- 
security garage, pale-skinned men wearing the gray-and-black uniforms of 
Team West McLaren Mercedes are banging on keyboards and staring hard 
at rows of computer monitors. Others scribble figures on pads of paper. 

Another group works feverishly to fit a wind-cheating skin over the thigh- 
high, carbon-fiber skeleton of a multimillion-dollar Formula One race car. 

"They'll work until the car is OK," says my escort, team publicist 
Wolfgang Schattling."lf we are in trouble, they're here until midnight, and 
then here again at 6 am." 

The team's top driver, Mika Hakkinen, enters the garage through a back 
door, dressed in a silvery suit that looks just right for an extraterrestrial. 

All systems are go. He puts on his helmet and squirms into the car's narrow 
cockpit. Everyone slides sound-insulating headphones over their ears as 
the car's engine abruptly belches to life. One of seven computer monitors - 
called battle stations - displays the machine's vital signs amid the rising, 
blunt smell of intense heat on metal.The motor revs to a howl; after 
reaching critical thrust, the McLaren MP4-15 screeches out of the garage. 

Monza, we have liftoff. 

Hakkinen is heading out to the track for a practice run before Sunday's 
Italian Grand Prix. Understandably, the prerace hype has focused mainly 
on the drivers: men who, in less time than it takes to read this sentence, 
subject their bodies to acceleration from 0 to 125 mph and such intense, 
organ-flattening g-forces that they can barely breathe. But while Formula 
One racers are amazingly talented and durable athletes - the exhausting 
190-mile races happen every two weeks from March to October - success 
in the high-stakes world of FI depends on the geeks behind the scenes. 

These meticulous engineers and race directors work tirelessly to prevail in 
the sport's most grueling competition: the technology war. 

"It might look like the flag drops and we all just go off after each other, 
but it's not that simple," says Ron Dennis, team principal of McLaren 
International, an English race-car company that is one of FI's dominant 
players."The discipline you have to bring to the technical exercise is 
extreme. One weak element and you're not going to win." 

Dennis is famous for stressing the power of precision engineering.The 
53-year-old Brit is a former race-car mechanic, and some of the top hires in 
his 350-person outfit have backgrounds in aeronautics and aerodynamics. ] 



















































































































































































































































































































































































































McLaren spends an estimated $250 million annually on its Formula One 
cars and staff; it's partnered with mega-manufacturer DaimlerChrysler, the 
Stuttgart, Germany-based automaker that provides McLaren's FI entries 
with Mercedes-Benz racing engines. (West, the title sponsor, is a European 
cigarette brand.) 

The dweeb approach has paid off: Flakkinen, McLaren's Finnish superstar, 
won the Drivers' World Championship (the most coveted title in Formula 
One) in 1998 and 1999, and last year narrowly lost out to Ferrari's Michael 
Schumacher, a German driver. McLaren has been so successful that 
DaimlerChrysler recently paid roughly $450 million for a 40 percent stake 
in its parent organization, the TAG McLaren Group. DaimlerChrysler wants 
a high profile in Formula One because the sport attracts more television 
viewers worldwide than any athletic event except the summer Olympics 
and World Cup soccer.The company is also looking to McLaren to help 
build an outrageous consumer-market Mercedes supercar that will be 
produced in 2003 at McLaren's still-unfinished, futuristic headquarters in 
the London satellite town of Woking. 

Through it all, McLaren's fundamental goal remains the same: winning 
FI world championships, an increasingly difficult task in a sport whose only 
constant is innovation.The 2001 season starts on March 4 with changes that 
will challenge every team. Michelin is entering the Formula One scene, 
determined to produce tire designs that will push its own engineers and 


the competition to rethink known limits of grip.This year, there's also the 
potential for a significant, technology-altering rule modification - one that 
would allow teams to rewrite engine-controlling software code in a way 
that will significantly increase race-car traction. Meanwhile, an influx of 
resource-rich companies - BMW and Jaguar entered the FI fray in 2000, 
and Toyota plans to debut in 2002 - will be complemented by the 
resurgence of Ferrari, which is returning with FI's most talented driver 
(Schumacher) and a budget rumored to be larger than McLaren's. 

As for McLaren, Formula One's most prolific team is apparently 
squeezing its sponsors for more money and will be quick to retool itself 
before the new season, with nary a backward glance.'Tve never been 
comfortable talking about what we've achieved in the past," says Dennis. 
But can McLaren zoom fast enough into FI's future? 

During Flakkinen's test run before the Italian Grand Prix,the McLaren 
crew follows the progress of his MP4-15 on TV screens in the team's 
Autodromo garage. Revving to 17,000 rpm, the car reaches nearly 200 mph 
on a back straightaway.The battle stations glow a healthy green - red 
readouts mean bad news - as the Finn's car, carrying more than 120 sensors, 
relays 3-Mbyte chunks of information via telemetry to the pit, delivering 
data on everything from brake temperature to oil pressure. When Flakkinen 
posts the fastest practice lap so far, the engineers give each other congratu¬ 
latory backslaps. 
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Formula One cars, with some 9,000 components, are daunting works 
in progress, so the pit crew deserves a moment to gloat. Unlike the cookie- 
cutter vehicles usually driven around ovals in America's popular Nascar 
and CART races, every FI car is custom-made and must be designed for 
both high speeds and hairpin handling. In the two weeks between 
contests, McLaren crews are likely to do more than just tinker with 
Hakkinen's ride:They often perform surgery, if only to shave off a few 
grams of weight or cut a hundredth of a second from each lap."There's no 
such thing as a perfect car, we'll never reach that," a McLaren engineer 
tells me after the race."Every time the car goes out, it's different." 

Seconds later, Hakkinen pulls in and cuts the engine. I turn to Schattling. 
So what's new under the hood? I ask. 

"There are two secrets - the horsepower and our budget," he says. I look 
at a stack of tires and ask him if any particular type will be used during 
the race. He shrugs: tire secrets. Apparently, everything's a secret.The 
aerodynamic wings on Hakkinen's MP4-15 are quickly covered up, and big 
vertical screens are placed across the driveway so people can't peer in. 

That's the way it is with FI - like dealing with the Pentagon. I'm not even 
supposed to be in here. I passed through three security checkpoints just 
to reach the outside of McLaren's pit garage.Then, only because I hounded 
Schattling, I was allowed into an area that most journalists never see. 

Growing fidgety about my questions, Schattling decides to give me the 


boot. I'm ushered right past Hakkinen, a two-time world champion who, 
in FI -crazed countries like Italy, France, and Germany, is every bit as famous 
as Michael Jordan. His handlers force reporters to wait months for five- 
minute interviews. I get the feeling that if I so much as say hello to him I'll 
be gang-tackled. 

"It's a very intense competition," Schattling says, pressing down on the 
latch."We can't give away too much." The door closes tightly behind me. 
Nice chatting with you, too. 

A control-freak style is nothing new to auto racing. Nearly a century 
ago, when the first spoke-wheeled race cars were steered down 
Europe's public dirt roads by men in floppy hats, organizers tried to get 
a handle on the wide variety of engines and vehicle sizes by establishing 
particular "formulas," or rules and restrictions on design and engineering. 
By 1934, for example, with the cars reaching dangerous speeds of 150 
miles per hour, it was proposed that a weight limit of 750 kilograms 
(1,653 pounds) would decrease engine size and capability. In the late '40s 
the sport's governing body, the Federation Internationale de I'Automobile, 
or the FIA, formally recognized the need to distinguish the most powerful 
and technologically advanced cars from the rest of the field, and the 
designation "Formula One" was established. Modern Formula One cars 
all have V-10 engines with somewhere around 800 horsepower. Weight 
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standards are now aimed at keeping cars from being too light - the 
minimum is 600 kilograms (1,323 pounds), including the driver and a full 
fuel tank.Teams constantly work to pare down parts and then add the 
saved weight to the bottom of the chassis, with the goal of lowering 
a vehicle's center of gravity. 

About the time Formula One came into its own, Ron Dennis was born 
in Woking, 27 miles southwest of London. When he was a kid he bred 
rabbits and cleaned cars. With his interest in fast objects intensifying, he 
left school early and became an FI mechanic. But Dennis hated getting 
his clothes dirty, so he worked to become a Formula One team leader. 

As a rookie boss for McLaren in 1981, Dennis helped revolutionize FI 
when he and designer John Barnard rolled out the McLaren MP4, a car 
featuring the first carbon-fiber chassis.They came up with a structure of 
woven, baked, and resin-covered fibers that could be shaped into intricate, 
efficient forms - forms that would have compromised the strength of 
metal alloys. 


"Carbon fiber had been used successfully in the aerospace industry," 
says Dennis."Compared with metal, it was advantageous - five times as 




stiff as steel and up to four times as strong. It was the way forward." 


Competitors soon followed suit, but Dennis kept surging ahead of them. 
In 1982, with sponsorship money from the TAG Group - Techniques d'Avant 
Garde, a privately held business empire run by a Saudi Arabian industrialist 
who remains a silent partner - Dennis hired Porsche to build cutting-edge 
engines for his McLarens.The Porsche turbos helped him win three world 
championships in the '80s. Part of the power plant's magic was that it 
incorporated sophisticated fuel-controlling electronics that helped trigger 
a digital takeover of the sport. 

Today's Formula One cars would fit right in at Comdex. Under a 71-inch- 
wide, carbon-fiber roof lies a monster machine that has been designed, 
stressed, and even test-driven by computer. Snaking around the chassis, 
nearly a mile of wiring serves as the circulatory system for the chips, 
sensors, dashboard, and telemetry transmitter.The car's onboard brain 
is an electronic black box holding 500,000 lines of code that control the 
motor and gearbox and took an estimated 20 man-years to write. 

Technology is such a big factor in FI - more so than in any other sport 
- that there's a constant push-pull between what the engineers can do and 


what they're allowed to do. In the early '90s, for instance, the FIA outlawed 
two-way telemetry - which had the potential to let pit crews remotely and 
instantly alter suspension and engine traits - because officials worried that 
FI was on the verge of becoming a race-by-joystick affair. 

To make sure they don't become superfluous, drivers work hard at 
keeping up with FI's digital innovations. Bravery and quick reactions 
still count for a lot, but now these men (only a handful of women have 
competed, the last qualifying some 25 years ago) perform like high-speed 
processors, poring over reams of telemetry data in the pits to see where 
they might shave a millisecond around a curve or brake an instant later. 
They tune their bodies with massages, jock food, and workouts under the 
guidance of personal trainers. 

Even so, some people complain that all the technology has turned 
a once-swashbuckling sport into little more than an information age arms 
race."You've got push-button shifting, and there's no clutch," says Roger 
Bailey, CEO of Indy Lights, a minor-league US racing circuit, and an engine 
builder and team manager for Ferrari and McLaren during the '60s and 
'70s."The art of motor racing? Those days are long gone. Formula One is 
a science." 

Dennis sees the evolution differently.To stay where you are in Formula 
One, he says, is the same as going in reverse."lf you tried to do a startup 
company in Silicon Valley with all the same values and objectives that 
equaled success 10 years ago, you would fold.The formula for success 
comes from changes. It doesn't matter whether it's a technological or 
business objective you're trying to fulfill." 

In Formula One, technology is the business. After the sport languished 
for decades with a reputation for unsafe cars and poor organization, FI's 
innovations and TV coverage blossomed simultaneously in the '80s.Today, 
FI's high speeds and cutting-edge equipment play live on five continents 
and before approximately 300 million television viewers per race. In 2000, 
Formula One debuted at the Indianapolis Motor Speedway - its first US 
stop in nearly a decade. Sponsors, keen on being associated with such fast- 
moving innovation, shell out millions to paste their logos on a chassis. 

"Formula One isn't a bunch of guys dragging their knuckles on the 
ground," says Steve Potter, a supervisor for Mercedes-Benz USA sports 
marketing."It's sophisticated auto racing." It's also highly effective 
advertising. Consumer-car sales have doubled during Mercedes'five-year 
association with McLaren.The percentage of Benzes leaving showrooms 
in silver - the color of the race cars - has boomed. 

Meanwhile, the sport's coffers have swelled to $400 million in annual 
television revenues, with nearly a $3 billion bottom line. (Among American 
sports, only the NFL grosses more.) But these figures are only estimates: 
Nobody knows for certain what the profit margins are, because FI's finances, 
like everything else about it, are top secret. McLaren is a private company 
that doesn't open its books, and the FIA as a whole is equally tight-lipped. 
Bernie Ecclestone, the FIA's 70-year-old autocrat, is a famous recluse who is 
currently the subject of a European antitrust investigation for monopolizing 
the sport's TV and commercial rights. Last year Ecclestone cashed in some 
chips, selling half his FI -related assets to a German media company for 
about $1 billion. He loathes the press and seems convinced - justifiably 
- that FI's built-in popularity erases the need for any high-level glad¬ 
handing. Sylvester Stallone's upcoming movie, Driven, was supposed to be 


Contributing editor Andrew Tilin (tilin@nets.com) wrote about ski and 
snowboard equipment in Wired 8.10. 
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about Formula One, but because Ecclestone stiff-armed Sly's request for 
access, the movie will be based on CART racing instead. 

Compared with Ecclestone, Ron Dennis is a welcoming presence - 
which isn't to say he's easygoing.The morning of the Monza race, I visit him 
in a neat, two-story, custom-built trailer known as Ron's World.The 46-foot 
structure is set up near the pit garages and walled off from the race¬ 
going masses in a paddock where all 11 teams park their glistening 
campers and semis. 

With a kitchen, plenty of gizmos, and a pop-up satellite dish, Ron's World 
is a portable technofort that reflects his way of doing things."Apart from 
the statement that this makes in respect to always striving for perfection, 
it actually has tremendous functionality," he says as we settle in around 
a glass table in his upstairs office."But we're in the process of designing 
something a little better." 

Dennis has a balding head and angular features that look like they 
were shaped in a wind tunnel. He glances between window blinds; below, 


More than 100,000 international fans crowd every nook of the track, 
an expansive dogleg oval with some nasty bends thrown in.The hardcore 
types are wearing face paint. Women in heels walk toward VIP clubs. Stat 
freaks scan newspapers for yesterday's lap times. 

But mostly the grounds are swarming with Italians wearing Ferrari's 
signature red and black.The tifosi, or Ferrari fans, are blasting handheld air 
horns and waving flags emblazoned with Ferrari's prancing-horse logo. 

I cross the park to reach another straightaway, navigating an exotic-car 
expo full of Lamborghinis and Jaguars. I buy a prosciutto-and-tomato 
sandwich and walk up to a vendor selling drinks ."Deux bieres" a guy in 
front of me says in a bad French accent. 

The vendor pauses and looks up quizzically. 

"Well, I'd be OK in France,"the customer says with a throaty laugh and 
a British accent. He's wearing a Team West McLaren Mercedes baseball cap. 
"This is the first FI race I've been to abroad," he says, and introduces 
himself as Dave Hammond. He and his friend Steve Gore, both of them 



workers hurriedly push hand trucks loaded with tires toward the pits. 
During this morning's 30-minute warm-up, David Coulthard, McLaren's 
other driver (every team enters two cars per race), had spun his MP4-15 on 
the track, an indication that something might be terribly wrong with the 
car. But Dennis is calm: He works at being highly efficient with his thoughts 
and time, calling displays of emotion "nonproductive." 

"We're scrutinizing the problem at the moment.The car wasn't 
damaged," he says, looking away from the window."We'll analyze and 
dissect the package, identify what is wrong, what is weak, and work hard 
on the weaknesses."With race time drawing near, he gets up and walks 
toward the top of a spiral staircase. I wish him luck. 

Dennis turns around."Luck has nothing to do with it," he says flatly. 
"Relying on luck means you're unprepared." 

I 've watched plenty of Formula One on TV, but not in person, so it's time 
to see what all the fuss is about. I leave the McLaren paddock and stride 
into the reaches of the Autodromo, Italy's 78-year-old shrine to speed. 

It seems bizarre that the track is nestled inside the Parco di Monza - 
think Nascar among the California redwoods. But the idea of internal- 
combustion engines wailing past trees is completely normal to Europeans. 
Racing has been in their blood for more than a century, and over here, 
Formula One isn't just a sport - it's a major part of the continent's 
technopop culture. 


middle-aged Brits from the town of Grimsby, in northeastern England, have 
found a spot close to the track, and I sit down with them.They've traveled 
26 hours by bus to see the race. 

"I've done the British Grand Prix for the last four years," says Hammond, 
taking a slug of his Foster's.They're McLaren fans. It's a UK company, after 
all, and David Coulthard is Scottish. "It's the bozz," Hammond continues, 
and now / don't understand him.Then it comes to me: the buzz. 

"Everybody is here for the same reasons," he says."The noise/the speed, 
the weather, the technology." Back in Grimsby, Hammond is a mechanic, 
and he says going to a Formula One race is like looking into a crystal ball. 
Over the years, turbocharging, sophisticated valve trains, and advanced tire 
technologies have all made their way from racing to passenger cars."Ten 
years down the line we get to work on what we're seeing this afternoon," 
Hammond says. He leans back on the grass and grins."lt's just a bozz." 

Thanks to some slack security around one team's pit garage (never mind 
which one), I manage to sneak to a press photographers' perch beside the 
track's first chicane, or set of tight turns.The start of the Italian Grand Prix 
is only minutes away. 

Honks fill the air, and an enormous Ferrari flag is unfurled over 20 rows 
of grandstand.The FI cars - 21st-century robo-billboards with angry snouts 
- are about to give the crowd its long-anticipated speed fix. 

Inside their revving cars, two abreast and in 11 rows, the drivers wait for 
the red lights to blink out so they can floor it. Hakkinen is starting on the 


WIRED MARCH 2001 


□ 3B 


PHOTOGRAPHS FROM LEFT: THOMAS EBERT; KUNKEl/HOCH ZWEI 



























PHOTOGRAPH: STEVEN TEE/LAT 


second row, Coulthard a row further back. McLaren's ace finished yesterday's 
qualifying session two-tenths of a second slower than Ferrari's Schumacher 
and his Brazilian teammate, Rubens Barrichello. In a prerace press 
conference, Hakkinen grumbled about the MP4-15's handling. 

To a race-car engineer, this complaint is equivalent to a doctor hearing 
"It hurts everywhere."The telemetry data might give the engineers solid 
proof that one "setup" - a dizzying number of variables that include a car's 
ride-height, the angles of its chassis wings, even the state of its tires - 
helped a driver reach his fastest practice times. But a driver's on-track 
impressions may lead to suggestions that make the car faster still. 
Hakkinen decided there was a bug somewhere in the system, and the 
engineers had 24 hours to suss it out. 

Now it's time to find out if they succeeded.The lights go off, and there's 
a crazy, swerving rush down the main straight. Because passing midrace is 
difficult in a sport of slim advantages (the top 20 Monza qualifiers posted 
times that were within a 2-second window), everyone immediately jockeys 



to squirt past the competition. Hakkinen gets off to a thunderous start that 
should allay a few McLaren worries. Before the first chicane, he blows past 
Barrichello. Slowing to make the first turn, his composite brake rotors 
glowing like embers, Hakkinen's silver-and-black McLaren car is just behind 
Schumacher's red Ferrari. 

I'm right in front of the action, and my body is getting the full dose of 
Formula One.Twenty-two engines wind out like enormous electric drills; 
my chest trembles as a carbon-fiber freight train harnessing about 18,000 
horsepower thunders by.The Brits were right: Formula One is a bozz. 

But then things turn nasty. Heinz-Harald Frentzen, a driver for Jordan, 
doesn't brake quickly enough for the second chicane. He rear-ends 
Barrichello, whose skidding, disabled car takes out Coulthard. With tire 
smoke and space-age shrapnel clouding the view, Pedro de la Rosa's 
Arrows car runs up the back of a Jaguar and is launched into a series of 
hideous rolls. Wriggling out of the remains of his upside-down chassis, 
de la Rosa somehow emerges unhurt. But a wheel that shoots off his car 
doesn't stop until it mortally wounds a track marshal. 

As cranes and emergency vehicles rush to the site, fans - sitting in the 
stands, hanging off fences - lay off their horns. A helicopter camera 
broadcasting on giant, trackside TV monitors catches a glimpse of doctors 
pounding on the marshal's chest in a vain attempt to save him. 

Yellow caution flags are waved throughout the next 10 laps, and the 
racers, led by Schumacher and then Hakkinen, are forced to crawl behind 


a pace car.The race eventually resumes full speed, but it's obvious that 
the Finn's MP4-15 isn't dialed in.To the thrill of the tifosi, Hakkinen is 
uncharacteristically giving up time to Schumacher on nearly every stretch 
of track. Then he enters the pits on lap 42, and his car is transformed. 

"We didn't run the right tire pressures," a McLaren engineer tells me 
later, noting that even half a pound of inflation makes a huge difference. 
"We got the setup wrong." 

Hakkinen's crew makes the adjustments to his new tires, and he closes 
on the leader. But it's too late. After 53 laps, Schumacher bolts past the 
checkered flag first. 

When the last car pits, the tifosi storm the main straightaway. Smoke 
bombs turn the blue sky red. Celebrators kiss the pavement, and a cluster 
of McLaren computers get sprayed with something bubbly. It's all Dennis' 
men can do to quickly pack up the electronics and get the hell out of there. 

A pound of tire pressure: That's just one burst of air from an ordinary 
service-station compressor. But win-or-bust FI techies know that 
these slim margins of error can make the difference, and that they can 
and must anticipate them before a car even touches a track. 

The day after the Italian Grand Prix, I fly from Italy to Stuttgart, in 
southwestern Germany, to see a place where such calculations are made. 
Stuttgart is a company town: High above the city's green valley floor and 
atop a tall office building sits the biggest Mercedes-Benz hood ornament 
I've ever seen. 

I'm taken to one of DaimlerChrysler's multiple facilities, close to where 
Gottlieb Daimler helped cobble together one of the first gas-powered cars 
in 1886. After entering a faceless brick structure that's known as Building 143, 
I see a door with a sign that warns: Zutritt fur Unbefugte verboten! (Loose 
translation:"Get lost!") It's opened for me by Hans-Peter Kollmeier,the head 
of the Engine and Powertrain department at Mercedes-Benz Motorsport. 

Kollmeier leads me to the middle of a fluorescent-lit room that's lined 
with computer hardware. A big window looks onto another room housing 
an enormous, boxy contraption that sits amid a tangle of wires and hoses. 
It's called a transient dynamometer, and it's worth more than a million 
dollars. Kollmeier says this device works with software to test the capa¬ 
bilities of an engine and gearbox."Here you can do everything that's 
happening in the car," he says, gesturing toward the idle machine."You 
can simulate a complete speed race." 

With his staff of 30, the scruffy-bearded, 46-year-old Kollmeier is 
responsible for taking McLaren's Mercedes-Benz power plants on virtual 
drives, which is just one way that FI teams are embracing computer 
simulation.The transient dyno can continuously alter the loads put on 
a motor and transmission, evaluating their performance and durability 
on whatever computer-created hurdles Kollmeier sends their way. 

For instance, the next Grand Prix after Monza - which happens to be the 
inaugural FI event at Indianapolis - will be run on a new 2.6-mile course. 
The grassy infield has been tattooed with a 10-turn serpentine that 
connects to approximately half of Indy's famous oval. Using data provided 
by American track engineers, McLaren's software writers built a 3-D, digital 
replica of the course.The V-10 engine was then hooked up to the transient 
dyno and "driven." And driven.The engine accelerated and decelerated 
thousands of times on the course, as if Hakkinen himself were putting the 
machine through its paces. 

"What we're doing here," says Kollmeier as he walks past the computers 
with a small entourage of staffers in tow,"is learning, with complex 
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technology, how to improve the racing possibilities." From such work, 
Kollmeier's crew is able to determine what realistic speeds and lap times 
might be expected during the US Grand Prix - important information for 
a team rolling into Indy, sight unseen. 

"Nobody raced that track before in that configuration. We did!"another 
engineer brags. I ask him his name, but he looks at Kollmeier, who shakes 
his head. Hard-working geeks are a much-sought-after commodity in 
Formula One. Kollmeier doesn't even want this guy's identity in print. 

Back in Woking, McLaren puts tremendous energy into other forms of 
simulation.The company tests the aerodynamic efficiency of its body 
parts and chassis in wind tunnels and by using computational fluid 
dynamics, or CFD, software programs. For Indianapolis, about 15 different 
approaches to"downforce"are being tried out onscreen to get the best 
blend of cornering ability (created by angling the chassis wings to scoop the 
wind) and speed (angling the wings to cheat the wind). McLaren's engineers 
also test parts by plugging them into a computer-generated race car. 

Kollmeier leads me into the dyno room, which looks like a Jiffy Lube for 
mad scientists.Two huge, gray metal boxes house electrical motors that 
work with the computers to vary loads.There's also a gigantic swing-arm, 
pipes running underneath the metal floor, and anodized red wrenches. 

My host apologizes that, due to a scheduling hiccup, there's no engine 
to run, but undoubtedly there will be more tests soon.Team West McLaren 


FI competition is like perpetual D day for vehicle engineers. A virtually 
new chassis and a modified engine have to be produced between the end 
of one season and the following January, to allow time for track and 
computer work before racing starts again in March. Some 2,000 chassis 
parts get redesigned through the course of a campaign, under two-week 
deadlines that are nonnegotiable. FI engineering jobs ruin marriages. 
Whitmarsh, a McLaren commander of 12 years and former aerospace 
contractor, sounds like General George Patton when he talks about the 
demands placed on his men."Whatever it costs to win the race," he 
explains,"we're going to do." 

That said, it's easy to see why McLaren HQ is also a breeding ground for 
various FI techno-upticks of such impact that they'll provide important 
time gains on the track."A second per lap!"Whitmarsh exclaims with a 
crazed look. 

One such undertaking slammed the competition back in 1993. After 
months of development, McLaren introduced a programmable electro- 
hydraulic power-braking system that stopped its vehicles more quickly, 
allowing Dennis'drivers to maintain their speed for slivers of time longer 
before braking in the turns. Now Whitmarsh tells me about another secret 
weapon: a new McLaren differential, three years in the making, that can 
selectively feed more torque to individual rear wheels for superior grip 
through the turns. 


FI ED/HPETITIDN 15 LIKE PERPETUAL 17 E7AY. 

SD/V\E 2,DDD CHA5SI5 PARTS EET REDE5IENED 
DUPING THE 5EA5DN, UNDER TWO-WEEK, 
NONNEEOTIABLE DEADLINES - “WHATEVER IT CD5T5 
TO WIN THE RACE, WE'RE EDINE TO DO." 


Mercedes depends on the transient dyno, right up to race time. 

Last year, for instance, the squad was having a problem with the 
electrohydraulic gear-shifting system on a Friday before a Sunday Grand 
Prix. Engineers noticed that the shifting was off by milliseconds, which 
could shred a transmission during competition. Looking for help, McLaren 
sent the errant tranny data to Building 143. 

"We did a lot of work here at the dyno," says Kollmeier, giving the cold 
machine a gentle stroke."By Saturday morning we'd sent the track engineers 
optimized values to feed into their software.They ran them in the car for 
qualifying, and then at the race." 

Technicians on either side of the boss smile. 

"Problem solved," says Kollmeier. 

A t Ron Dennis' urging, I visit the TAG McLaren Group's headquarters 
in Woking to get a better appreciation of the engineering behind 
a Formula One car.The command post is an ominous, 20,000-square-foot, 
blocklike structure, accented with silver slats running across smoked-glass 
windows. It's as welcoming as the Death Star. 

To Martin Whitmarsh, the racing team's managing director, the analogy 
fits, because he sees Formula One as combat. From a desk in his stark 
office, the buzz-haired Whitmarsh explains the pressure surrounding the 
year-in, year-out effort to design and build an ever-faster car."You have to 
develop this vehicle in a very short period of time. Then this sophisticated 
new product goes to market. Goes to war\" 


But there are more rules in Formula One than there are on a battlefield, 
and currently McLaren doesn't have either weapon in its arsenal - they're 
both banned. 

Through the years, many FI advancements have been outlawed or 
stillborn as the FIA attempts to rein in the engineers.Take turbocharging, 
which emerged in the '80s: Back then, every team added turbines to their 
engines, which rammed gobs of air through the motors to boost perfor¬ 
mance. The FIA, however, feared that the 1,200-horsepower engines might 
start turning lead-footed drivers into wall splatter, and by 1988 the turbos 
were gone. Such restrictions are enough to frustrate a hard-working 
engineer who's just trying to do his job. 

"I've been in FI for 13 years, and half my time has been spent on things 
that are now illegal," one of McLaren's lead engineers, Patrick Lowe, would 
later explain over the phone."lt's disappointing." 

Rumors abound that some engineers simply don't take no for an answer. 
The scofflaw technology of choice is traction-controlling code written into 
the engine-management software:This programming wrinkle stops the 
cars'wheels from spinning out and ensures lightning-fast starts.To fight 
back, FIA officials put locks and seals on the teams' black boxes. Vehicles 
are systematically "scrutineered" by computer - the FI equivalent of 
Olympic urine samples - with middling success. 

Most FI observers believe McLaren has stayed above such high tech 
trickery. But the restrictions don't stop Whitmarsh from urging guys like 
Lowe to search for loopholes. Even if a gizmo has a short working life - the 
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power-braking system was banned after three events, McLaren winning 
two of them - the points it helps accumulate might be enough to decide 
a world championship. 

"I've always said one thing to our engineers/'Whitmarsh explains in 
a booming voice."When the FIA stops picking on us is when we're not 
winning the races." 

He marches out of his office to talk tire construction with Bridgestone's 
technical director, and I'm taken to McLaren's immaculate shop floor. 
Uniformed men work dutifully to execute the sequestered engineers' 
wishes. Sheets of carbon fiber are being cut to hand-make parts like brake 
discs and wings. A titanium accelerator pedal has been laboriously 


project manager, tells me before the race. 

The folks putting on the US Grand Prix want to make sure everyone else 
finds the Indianapolis Motor Speedway quite hospitable. So Speedway 
president Tony George has satisfied all the nitpicky demands that kept 
Bernie Ecclestone and his organization away from the US since 1991: 
George has spent two years and $50 million constructing new pits, putting 
in luxury boxes, and installing the twisty stretch of track. He has made sure 
the temperature in the new media room stays between an FIA-required 
64.4 and 68 degrees. 

The warm welcome helps persuade Ecclestone, the sport's mop-haired 
Napoleon, to attend an Indianapolis press conference. But it doesn't take 
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sculpted until it weighs a negligible 124 grams. 

I'm led to the low-slung chassis of Hakkinen's car, which took 1,200 man¬ 
hours to create, and it looks different to me than it did in Monza - more 
sculpture than machine.The artfully shaped rear diffuser, which funnels 
exhaust to enhance the car's aerodynamics; the ergonomic arrangement 
of push buttons and paddles on the $60,000, carbon-fiber steering wheel; 
the crafted, shining, 24-carat gold-leaf insulation that lines the engine 
compartment - all these things were brought to life by human inspiration 
and labor. Formula One is a science all right, but behind good science is 
sweat and blood.The MP4-15 isn't a car. It's a rolling memorial to 
engineering battles. 


I n the weeks preceding September's US Grand Prix,workers at llmor 
Engineering, the Brixworth, England-based company that builds 
Mercedes-Benz racing engines, double- and triple-check their work. 

Among the thousands of engine parts, bolts are inspected to guarantee 
that tolerances fall within fractions of the diameter of a human hair. 
Additional dyno runs are conducted, and 10 or so power plants are packed 
for the trip to Indianapolis. Each car gets a fresh engine for Friday practice, 
Saturday qualifying, and Sunday racing. A few spares are tossed in for good 
measure. 

These procedures are pretty standard before an FI race, although this 
time around the techies might be paying closer attention.The new Indy 
course has a relatively straight, 1.05-mile stretch that, according to the 
computer simulations, represents a 23-second window for maxing out the 
power. No other Formula One course is so stressful on an engine/'l think 
this is going to be our worst case, if you like," Simon Armstrong, llmor's FI 


many questions to annoy him. Asked by a reporter how much the winning 
driver typically makes at Grand Prix events, his lips twist and he says: 
"Funny thing, because I was going to ask all of our friends here what their 
salaries are. It's just as interesting for me to know these things as it is for 
you to know what Schumacher earns." 

But Formula One drivers are grateful anyone in America cares enough 
to inquire. In the US, FI is still overshadowed by fender-bending Nascar 
events. In every other country that hosts the sport, top drivers are mobbed 
in public, hounded by the press, and treated like heroes - which, in a way, 
they are. From a semireclined position, a driver coolly pilots a 220-mph 
carbon-fiber tub only inches from the ground and the competition. His neck 
has become disproportionately thick: Under 5 g's of hard cornering, his 
helmeted head tends to sway like a 50-pound watermelon.The encroach¬ 
ment by technology actually makes a driving job in FI harder than any 
other in motorsports, because racers have to quickly adapt to a constant 
wave of changes. An FI driver's focus is said to be superhuman - equal to 
that of a 100-meter sprinter's. But the FI's track athletes have to maintain 
their focus for 190 miles. 

"Otherwise, you leave your brain behind," says Mauricio Gugelmin, a 
CART racer and former FI competitor who survived a spectacular, rolling 
crash at a 1989 Grand Prix."ln a Formula One environment, you're a little 
bit like a robot." 

The most famous cyborg on the grid might be Schumacher, the Ferrari 
star and two-time champion who reportedly makes $35 million annually 
and is impervious to pressure. But McLaren's Hakkinen seems nearly 
as clinical, and last year he pulled off one of the sport's all-time steely 
moves:To win the Belgian Grand Prix, he simultaneously shot past two 
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competitors - including a surprised Schumacher, who had been in the 
lead. Most drivers struggle to get around one car. Unfortunately, the 
5' 10" Hakkinen isn't as colorful off the track. At victory celebrations, 
he pumps his arms mechanically, like a McLaren gizmo that didn't get 
enough oil, and his press conference answers sound as somber as 
Gregorian chants. 

So there isn't much expectation for high times when the "Flying Finn" 
steps into a small, Indianapolis hotel conference room to meet the press 
and brass from team sponsor TAG Heuer. He's dressed in a driver's suit, and 
his blue eyes are bloodshot. 

"It's difficult to have to learn a new course," Hakkinen says with a halting 


Scandinavian accent. He sits at a small table with a glass of water."Miserable." 

But then he loosens up. He jokes about race strategy."The sound is very 
loud on the track.That's why I like staying in front," he explains with a grin. 

One of TAG'S flacks walks over and shows the celeb a picture of the 
company's newest watch, which incorporates race-car-ready titanium and 
carbon fiber."We're giving you one,"she says. 

Cameras are readied for a photo op. 

"I already have one," replies Hakkinen, peering at the image.The PR 
woman's face grows long. Hakkinen senses his misfire. 

"I'll take another," he says in his best Terminator voice.The flack smiles. 

A driver's gotta keep up appearances. 


TD AVOID TURNING DRIVERS INTO WALL 5PLATTER. 



R ace day dawns 57 degrees and damp in central Indiana. Undaunted 
by the drizzle, one of the largest audiences in FI history ambles 
through the Speedway gates. From the looks of the flag-waving, 
225,000-strong crowd, FI -at-lndy seems like a concept that might stick. 

Hakkinen, having qualified third-fastest, is in the second row behind 
Schumacher. With air horns blaring, the drivers rocket forward. It doesn't 
take long for the German and the Finn to emerge. 

Within laps of each other, the two leaders adjust to a drying track by 
swapping grooved, wet-weather tires for grippier semislicks. Out of the 
pits, Hakkinen falls behind by briefly getting stuck in slower traffic. When 
he finally finds empty stretches of pavement and ups his pace, it's obvious 
that Hakkinen's engineers nailed the wing profiles.The MP4-15 is wedge¬ 
like enough to produce stability-inducing downforce through the infield 
turns, but the wings aren't scooping so much air that Hakkinen is losing 
ground to Schumacher on the straightaways. 

Then the Finn starts gaining. On lap 22 he's more than a second quicker 
than Schumacher. By lap 24 Schumacher's lead is 5.5 seconds; soon after 
that it shrinks to 4.1. 

But at that point, one of the McLaren battle stations glows red with 
terrible news. Nearing the end of lap 26, the left rear of Hakkinen's MP4-15 
has erupted in flames. He pulls to the inside of the track and quickly pushes 
himself out of the car. His race is over, and when Schumacher cruises to 
victory, McLaren's hopes for another Drivers'World Championship dwindle. 
With two races to go, the German has a sizable lead. 

Ilmor's engineers later deduced that a 1-inch hole had been punched 
clean through the side of the engine by a broken part. Oil poured onto the 
1,600-degree exhaust pipe, and the rear end ignited. 

Did Indy's demanding layout cause the failure? Ilmor's Armstrong 
couldn't say. Nor could he say why the part failed this time but hadn't 
failed before."That it happened is not adequate," he told me."What defines 
a good one versus a bad one is unclear." 

Bottom line: Even FI engineers don't have all the answers. 

T en days later, I'm on the eastern shore of Lake Champlain in Vermont, 
getting a different perspective on how the McLaren team plans on 
racing ahead of the field. 

Standing in a resort parking lot, a shiny new Mercedes pulls up next to 
me, and Bernie Glaser, a clean-cut, Mercedes-Benz USA product manager, 
is at the wheel. He motions for me to hop in next to him, then puts the car 
into gear."ln pure technology, this is the latest available," he explains as we 
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start building speed down a country road."Our suspension is an active 
body control system," he calmly continues as he whips the $114,000 
vehicle through a curve at 80 mph.The posted sign recommends 40. 
"Ferraris come with traditional steel springs." 

The folks at Mercedes invited me to New England to show off the latest 
advancements in their top-end production models, and the vehicle's 
handling is truly impressive.The "active body control" is a two-computer, 

13-sensor package that processes data inputs from the suspension every 10 
milliseconds.The car refuses to pitch in the turns, making it harder to screw 
up behind the wheel. Less-refined predecessors were once found on FI cars. 

"When the SLR comes," says Glaser, who's gunning the V-12 engine,"we 
could do all this driving and a little bit more in half the time." 

The SLR, a coupe that looks like a Titan missile with big tires and doors 
that hinge skyward, will represent the ultimate in trickle-down racing 
technology. Available in 2003, it will be the most advanced Mercedes-Benz 
ever sold to the public, boasting 544 horsepower, ceramic brakes that use 
computers to render the spinout obsolete, and a body built largely of 
FI -issue carbon fiber. The best company to produce such a car for the 
people? McLaren. 

"One of the great successes for McLaren is that it has elevated its stature 
from Formula One team to high tech manufacturer," says Doug Nye, an 


about half of which are earmarked for the US, will quickly sell out. 

Long before there's a composite car in every driveway, Dennis sees the 
SLR making a different kind of impact. He plans on convincing car nuts that 
there can be more than one manufacturer whose name is synonymous with 
engineering exotic machinery. A prime competitor of his new creation is the 
550 Maranello,a 199-mph, 12-cylinder bullet built by, yup, Ferrari. 

"In acceleration, cornering, deceleration, curb weight - all the important 
aspects of a sports car," says Dennis,"we have to surpass that vehicle." 

T he pursuit of a Drivers'World Championship ends in early October 
in Suzuka, Japan. Schumacher edges Hakkinen by 1.8 seconds to give 
Ferrari its first title in 21 years. A McLaren engineer later tells me that 
Hakkinen's race went exactly as planned; on that day, Ferrari's simply went 
better. When I catch Dennis on the phone several weeks later, the 2000 
season is over, but he doesn't seem sad so much as consumed. 

"You have three minutes," he snaps. 

"What happened?" 

"The finishing record of our cars was superb," he says."They raised the 
game." 

By the time we speak, the 10-month-old MP4-15 has already been 
scrapped, and its successor, which Dennis hopes will beat this year's red car 
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auto-racing historian."We're not talking about building tin lizzies here, but 
the most charismatic section of the Mercedes-Benz lineup." 

The SLR's carbon-fiber shell will be 40 percent lighter than a steel body, 
and at least as crashworthy. With the Mercedes projected to cost about 
$300,000, McLaren's technology won't be accessible to everyday commuters. 
Yet. But fuel injection and antilock braking were once exclusive to upscale 
cars. It's only a matter of time before shoppers are poking their noses into 
McLaren-inspired Nissans with carbon-fiber chassis. 

McLaren will further explore the future of motor vehicles on the grassy 
site of an old Woking ostrich farm, the shiny cars spewing out of a facility 
that is estimated to cost $300 million and that, in preliminary overhead 
drawings, looks like a giant brain.The building will stand beside two 
manmade lakes and be big enough to fit nine 747s wing to wing.There 
will also be a wind tunnel, a McLaren museum of technology, and a 
landscaped park. Called Paragon and made with plenty of carbon fiber, it 
will be another manifestation of Dennis' idea that absolute perfection can 

MS 

be found in what man engineers, designs, and builds. 

"Paragon will set a new world standard for the workplace," he assures. 

Dennis' staff had better walk into the place ready to go. Once the 
headquarters are finished in 2002, McLaren will start producing 500 SLRs 
annually. DaimlerChrysler believes that the first two years' worth of cars, 
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from Ferrari, is well past an embryonic stage. About 1,800 of the MP4-16's 
3,000 redesigned chassis parts have been drawn up. With the debut of 
Michelin tires this coming season, McLaren, which has decided to stay with 
Bridgestone, is working with the manufacturer to make rubber compounds 
that blend more of that elusive triumvirate of traction, speed, and durability, 
and figuring out how to incorporate the rethought tires into the tricky 
setup of a new car.The technology race is already going full blast. 

"Next season there will be less room for error," says Dennis with a tinge 
of anticipation in his voice.Then he hangs up. 

The same day, word leaks into the press that the FIA, losing a battle 
in the war against traction control, is considering legalizing the software 
early in the 2001 season.The potential decision - to be voted on this 
month - immediately has the drivers grumbling about electronics taking 
over the role of a sensitive right foot when it comes to preventing wheel 
spin at the start and through the turns. But for the engineers it's confirma¬ 
tion of their ever-present influence on the sport.They are truly Formula 
One copilots. 

"When those cars go around the racetrack it's the ultimate data run," 
McLaren's Patrick Lowe tells me."The car is there on the telly on Sunday, 
running a bit of software that's been written that week. You're watching 
that car, and you can say,'I know that piece of software. I know it!'"« ■ ■ 
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An artist's rendering of McLaren's Paragon 
technology center, which opens in 2002. 
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In 1961, at the height of the Cold War, an engineer named Paul Baran sold the US Department of 
Defense on the idea of a failure-resistant communications method called packet switching. But 
because of roadblocks at AT&T and the Pentagon, it wasn't until the 1970s that the technology 
was finally adopted as the foundation architecture of the Arpanet - the precursor to the Internet. 

In April, Baran (pronounced "BEAR-en") will receive the Franklin Institute's 2001 Bower Award and 
Prize for Achievement in Science, his latest in a string of prestigious honors from professional 
organizations including the Institute of Electrical and Electronic Engineers (IEEE), the Association 
for Computing Machinery (ACM), and NEC. Over a lifetime of quietly sustained achievement as 
inventor and entrepreneur, Baran cofounded the Institute for the Future and created a series of 
successful companies - Cabledata Associates, Packet Technologies, Metricom, Interfax, and Com21 
- based on technologies he developed. As corporations like Cisco acquired his businesses, Baran's 
inventions went mainstream: His discrete multitone technology is at the heart of DSL, and his 
developments in spread spectrum transmission are essential to the ongoing wireless explosion. 
Yet Baran is little known outside his field. 

For this rare interview, I chatted with Baran in his meticulously tidy home office in Atherton, 
California. Aside from the glint in his eye, there is nothing hackerish about Baran. He comes across 
as a consummate professional: modest, formal, and, at 74, as sharp and engaged as ever. 

Baran is greatly concerned about getting the history of technology right. He took the trouble to 
check over the transcript of our interview with details from documents published between 1959 and 
1965, a period when thousands of intercontinental ballistic missiles were poised to end civilization. 


Stewart Brand (sb@gbn.org) is cofounder of Global Business Network and author of The Clock of the 
Long Now: Time and Responsibility. In 1961, he was on active duty as an officer in the US Army. 
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1. Robert W. Taylor (b. 1932) Former deputy director 
of the Information Processing Techniques Office 
of the Advanced Research Projects Agency (now 
Darpa),who in 1966 proposed a network to connect 
research computers at different sites across the US. 

2. Donald Davies (1924-2000) Researcher at the 
British National Physical Laboratory credited with 
creating packet switching architecture in 1965, 
coining the term, and presenting the idea in 1967 
to US researchers who successfully proposed it as 
the data transfer model for the Arpanet. 

3. Packet switching The rapid transmission of 
small blocks of data over a channel dedicated to 
the connection only for the duration of one packet's 
transmission. Each packet can take a different path 
from sender to receiver. By contrast, most telephone 
systems still use a circuit switching model, in which 
all data travels along a continuous dedicated path 
between the sender and receiver. 

4. Rand Corporation A nonprofit institution founded 
after World War II to guide public policy through the 
research and analysis of issues from national defense 
to criminal justice.The name is short for"research 
and development." 

5. Minuteman The US's mainstay intercontinental 
ballistic missile, this solid-state model was first 
deployed in 1962.The proposed National Missile 
Defense (NMD) program would be based on 
retrofitted Minuteman III missiles, which are 
scheduled to remain in service until 2020. 

6. Hughes Aircraft Defense contracting giant 
founded by Howard Hughes in 1932 and acquired 
by General Motors in 1987. 

7. SAGE The world's largest computer in 1958, Semi- 
Automatic Ground Environment was faster than 
human operators at monitoring radar blips to 
watch for attacking Soviet supersonic bombers. 


Wired: The myth of the Arpanet - which still persists - is that it was developed to withstand 
nuclear strikes. That's wrong, isn't it? 


Paul Baran: Yes. Bob Taylor 1 had a couple of computer terminals speaking to different machines, and his 
idea was to have some way of having a terminal speak to any of them and have a network.That's really 
the origin of the Arpanet.The method used to connect things together was an open issue for a time. 


Which Taylor heard about not through you, but through Donald Davies 2 originally? 


I have two different views on that. I didn't pay much attention to it then, but with all the nonsense 
about it, I went back and started digging through the old records. I don't believe anything unless 
I can find it in writing, in contemporaneous documentation. I had many, many discussions with the 
folks at Arpa, starting in the very early '60s.The information about packet switching 3 was not a sur¬ 
prise, not new. People can listen to things and put them in the back of their mind. So you don't know. 
People say they'd never heard of me at the time, yet I'd chaired a session with them in it. 

It's a beautiful exercise in the fallibility of leaky memories and why you want to build a library to 
last 10,000 years. I'm now a trustee of the IEEE History Center. I think we're underinvesting in record¬ 
ing history. Look at the crazy economy we have right now, and all the growth and productivity - 
which we do not understand - with Alan Greenspan saying it'll be 10 years before we know whether 
we have a different economy or it was just a bubble. And we're not even recording the key facts. 
Lawyers are asking companies to destroy all records after three months, lest some sleazeball 
lawyer play games with discovery. We're in a period where key records are being destroyed very 
quickly, and some very important issues on what the hell is happening today we won't even be 
able to unravel. 

I didn't know about Davies until he independently came up with the same idea. He visited Rand 4 
while I was there, but he's probably the only guy who didn't get a presentation on this. I don't know 
the reason - I probably was out of town. He was an honest guy, and I'm sure it was done indepen¬ 
dently. But the origin of packet switching itself is very much Cold War. 

The argument was:To have a credible defense, you had to be able to withstand an attack and at 
least be able to show you had the capability to return the favor in kind. Now whether it would ever 
be done or not, God hopes not. But you had to be able to do that, and that was a limitation on the 
second-strike capability. 


The second-strike capability was under discussion, and you were involved in that when? 


I did this stuff at Rand around 1960.1 had joined Rand in '59. But beware of anybody whose history 
of the subject starts the day they entered the field. You always build on previous work. As I under¬ 
stood the issue then, it was to be able to get the signal of "go" or "no-go" out to the missiles. 


But you had already worked on the Minuteman 5 intercontinental missile. 


Yes, this was back at Hughes. 6 That was '55 to '59. 


8. Solid-state rocket A rocket that stores propellant 
inside the engine as a rubberlike substance, to 
allow a quick launch. 


In 1955 you were 29, and you were an engineer - working on what? 


I joined Hughes to work with the Systems Group on what we called the Vest Pocket SAGE. 7 You know, 
the SAGE system was a big, big monstrous thing.Then transistors arrived, making it possible to build 
the whole thing inside a van.That's what Hughes was doing.They did the first one for the Army and 
the second one for the Navy. It became the Navy's tactical data system. 


This was all missile detection? 


No, this was for airplane detection.The very early missiles took all day to fuel up, so you had warning 
time to do something. But when missiles went from liquid fuel to solid-state, 8 the danger increased 
tremendously. 


When did the solid-state missiles come in? 
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It depends on which stage.The first discussions were early '50s.They actually didn't come out till a 
couple years later. When Kennedy ran for office in 1960, he made an issue of this missile gap - which, 
after the fact, turned out to be bullshit. 


Do we know if he knew it was bullshit? 


I think so. It was very closely held, but I think Eisenhower gave him briefings. 


So he could pretend it was a problem and the administration couldn't really deny it without 
blowing what it did know. 


That's right. But I didn't learn about this till much later. Back then I was going under the assumption 
that there really was a missile gap.The real proof of what was happening came later in the early '60s, 
when U-2 spy planes brought back information that they couldn't find the Soviet missile sites. 

Anyway, I was over at Hughes in the late '50s.They were bidding on a contract for the design of 
the Minuteman control system. I was scared shitless, because you had all these missiles that could 
go off by anyone's stupidity.The technology was never to be trusted. 


Were your coworkers similarly worried? 


Absolutely. We knew it was the most dangerous thing ever put together.The people who were work¬ 
ing on these problems at the time were all scared stiff of what might happen if we did nothing. It's 
about as nasty a problem as has ever confronted the world. We thought, What can we do to reduce 
its likelihood? 

In all my time at Rand and dealing with the DOD, I never heard anyone ever express any desire 
whatsoever for thermonuclear war, knowing how destructive it would be for all civilization. I dug up 
my old Rand bomb damage calculator 9 as a reminder of those times. Notice that this device, which 
provides the magnitude of the damage anticipated in a nuclear strike, is unclassified.Those who 
understand how wars are started, and the scale of the destructive force of nuclear weapons in reality, 
hold views totally opposite to scientists portrayed in Dr. Strangelove. I got very interested in the sub¬ 
ject of how the hell you build a reliable command and control system. 


And they said, "Go ahead, kid," or what? 


No single person ever does anything. It's always groups of people. We wanted to know how to go 
about building such a system. So I got interested in the subject of neural nets. Warren McCulloch 10 in 
particular inspired me. He described how he could excise a part of the brain, and the function in that 
part would move over to another part. As we get older - at least this was thought in those days - 
the number of brain cells decreases but we're able to use the surviving functionality effectively. 

As you and I are getting older, we know it takes a little time to remember a word - so we find a syn¬ 
onym. We have more trouble with proper nouns because there's lower redundancy. McCulloch's ver¬ 
sion of the brain had the characteristics I felt would be important in designing a really reliable 
communication system. As I worked on the communication problem, I felt that I could do better 
at Rand.They had more freedom than at Hughes. 


Give me a little picture of Rand. There are whole books about Xerox PARC, but I haven't seen 
much on Rand. Was it brilliant leadership, a brilliant system? What made it work? 


All of the above. Great leadership, great researchers, and great freedom to be effective. Its first presi¬ 
dent, who served for many years, was Frank Collbohm, a former test pilot. Frank was a very smart and 
understated man who went to great lengths to avoid taking any limelight away from the staff. As an 
example of the policies, the only person allowed to deliver a presentation was the researcher who 
actually did the work. 

The original building was two stories and had courtyards. It was designed by a mathematician, 
John Williams, who figured out the greatest chance of taking different paths to get from point A 
to point B, so you had more random encounters with other people. 
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9. Bomb Damage Effect Computer Rand's 1958 
calculator for estimating the impact of a 
nuclear blast. 


10. Warren McCulloch (1898-1969) Neurobiologist 
whose 1943 paper with statistician Walter Pitts 
explored the concept of neural networks. 

"I was scared 
shitless, because 
you had all these 
missiles that 
could go off by 
anyone’s stupidity. 
We thought, 

What can we do 
to reduce its 
likelihood?” 
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11. Ionosphere Region of the atmosphere 

(30 to 250 miles above the surface) where ionization 
caused by incoming solar radiation refracts high- 
frequency radio waves. Signals bouncing from sky to 
Earth and back again can travel great distances, 
following the planet's curvature. 

12. Ground wave A low-frequency radio wave that 
travels along Earth, following its curvature instead 
of reflecting off the ionosphere. 

13. Amplitude modulation A method of radio 
transmission in which sound is encoded by varying 
the strength of the broadcast signal. 

14. Frequency modulation A method of radio 
transmission in which sound is encoded by varying 
the wavelength of the broadcast signal. 


It worked. It's very difficult to get people with such different skills - physics, social sciences - 
to connect. But Rand was the most productive damned place I've ever seen. 


So there you were at Rand - it's '59, '60 - and you were interested in command and 
control for...? 


I was just interested in the general subject of command and control and some of the issues. I had 
some very, very crude insights.Then a request came in on the issue of command and control com¬ 
munications for survivability. I said,"Hey, that's something I'd like to work on.'The first thing I did 
was make sure the stuff we did at Hughes got written up.That's the freedom you had at the place. 
Rand allowed it to a great degree. We don't have enough trust inside the government today to allow 
such things. 

There was another crazy thing that occurred at Rand. Somebody was doing a study on termination 
of wars. How the hell do wars stop? Interesting problem, but Congress got all pissed at the idea.They 
even passed a law forbidding government-funded defense researchers from studying surrender. 

They were afraid that somebody would think our study of surrender would indicate that we were 
exhibiting weakness. So the study of surrender continued, but you didn't call it that. We didn't 
emphasize that communications was important in cooling things off; we did emphasize getting the 
word around to go fire your missiles. 

Sometimes certain terms take on a meaning of their own and become real. One was "minimum 
essential communications."The military said all they wanted was "minimum essential communica¬ 
tions," and I believed them. So I thought data rate would take care of everything - get the word out, 
calm things down if necessary. You don't need a hell of a lot of communication for that. 

So then I picked up on an idea from Frank Collbohm that the problem is the military depends 
heavily on high-frequency communications. A high-altitude nuclear burst takes out the ionosphere 11 
for many hours. So the only thing that was left was the ground wave 12 - that's what you get from 
broadcast stations during the day in the short range. Collbohm's idea was for the radio stations to 
relay the message from one to the other. But there are a lot of them in the US. So I said,"Let's auto¬ 
mate it."That would make it practical. 

The first crack that I took at it in 1960,1 got an old Johniac computer and a plotting board, and 
I plotted the locations of all the AM 13 radio stations in the US. Yeah, there's plenty of paths; I said 
look at the range. 

That went off in two directions. 

One, I went out with a briefing chart, saying,"OK, here's the solution to your problem." I got push- 
back from the military:"That takes care of the president getting word to the missile, but what about 
me? I've got to speak to the troops. I've got to do this and that. I need more communication." 

Meanwhile, the Air Force took the idea and gave it to Rome Air Development Center.They built it 
as a teletypewriter system and tested it. It worked just fine. And they did something cute:They used 
the AM radio stations, but slightly wobulated their frequency - around 20 Hz. You couldn't hear it on 
your radio, but it let us send a frequency-modulated 14 teletype signal. 


Was that implemented? 


Yeah. It was implemented, tested with a dozen stations, and it all worked fine.That may have been 
the first packet-switching system. 


Let me see if I actually understand this. These were AM stations. And this system is 
doing frequency modulation on that, so it's turning these AM stations into secret FM 
stations for teletype messages of "go" and "no-go" on missiles. That's diabolical. That's 
pretty good. 


I didn't invent that. Whoever it was at Rome did that. 


Did the AM stations know this was going on? 
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I didn't get involved with it, but I saw a piece in an amateur radio magazine where somebody said 
that it was a hush-hush program at the time. 


It's sort of wild. Here are radio stations, who are the ultimate blabbermouths, and you use 
them as your channel of extremely secret, extremely important communication. 


Really, the issue was, Why don't we use the telephone system? AT&T was a total monopoly at the time. 


And totally in bed with the Defense Department? 


There were whispered stories about that, but I think their own interests and their own perception 
got the best of them; we'll get back to that. But if you had an attack - and not very many missiles - 
aimed at our strategic forces, it would take out the telephone system without even aiming for it. 
Collateral damage was the name for it, a frightening thing.That analysis was done at Rand. AT&T 
wouldn't give us the maps, so we got them through the back door. 


That's shocking, that they wouldn't give you the maps. 


They didn't want to expose their vulnerability. 


To the enemy. I see. 


The definition of enemy is still open. 


That's the famous problem of secrecy. How do you solve a problem if you can't admit that 
you have it? 


The problem was that the telephone system was centralized. You had a hierarchical switching sys¬ 
tem. It was a five-level hierarchy. You had switching centers. It was all analog transmission in those 
days, and you couldn't go through more than five links before the quality was unacceptable. 

So you had the realization that the phone system couldn't be trusted. And the fallback, which 
was high-frequency radio, couldn't be trusted in a nuclear environment. So a distributed network 
of ground-wave transmission was one direction of solution. I tried to figure out how much commu¬ 
nications we needed and went around to different command centers and asked them what they 
needed. You could just pick up and go and do all these things. Now there would be a lot of red 
tape. Back then Rand had a blanket "need to know," so I had no problem on that. 

I figured there was no limit on the amount of communications that people thought they needed. 
So I figured I'd give them so much communications they wouldn't know what the hell to do with it. 
Then that became the work - to build something with sufficient bandwidth so that there'd be no 
shortage of communications. The question was, how the hell do you build a network of very high 
bandwidth for the future? The first realization was that it had to be digital, because we couldn't go 
through the limited number of analog links. 


How obvious was that in 1960? 


In 1960,1 did some interesting studies on redundancy and we simulated it at Rand. We built a net¬ 
work like a fishnet, with different degrees of redundancy. A net with the minimum number of wires 
to connect all the nodes together, we called 1. If it was crisscrossed with twice as many wires, that 
was redundancy level 2.Then 3 and 4.Then we threw an attack against it, a random attack. 

A very interesting thing happened. You can build very, very tough networks - by tough I mean 
a high probability of being able to communicate if the two end nodes survive - if you had a redun¬ 
dancy level of about 3. The enemy could destroy 50,60,70 percent of the targets or more and it 
would still work. It's very robust.That was the thing that struck me. 

But it was necessary to build it digitally. Analog could not repeat the signal well enough. With digi¬ 
tal you clean up the message, so you can go through a lot of repeaters, and you reconstruct the same 
signal. Analog is like making a videotape of a videotape of a videotape:The quality goes to pot. We 
had to go through a lot of different connections, so the only way we could do it would be digital. 


"The enemy could 
destroy 50,60,70 
percent of the 
targets or more 
and the network 
would still work - 
very robust. But 
it was necessary to 
build it digitally.” 
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15. Pulse code modulation The most commonly 
used method for encoding digital audio onto 
a signal. 



The phone system was analog then. In I960, was anything digital? 


Nothing. AT&T was doing some work on pulse code modulation 15 for what became the T1, but it was 
only designed for short distance, and that work went to their Bell Labs division. AT&T and Bell Labs 
were really two different places.The digital folks at Bell Labs understood what I was doing and were 
very positive and favorably inclined. It was AT&T headquarters, with the old analog people, that 
missed it. If a guy knew only analog, he could not comprehend what I was saying about the behavior 
of a digital circuit. 

If you were going to build a network with redundancy, that tells you right there how many paths 
you need.There's no choice. At the same time, you don't have to use high-priced stuff anymore. 
Because in the analog days both ends of the connection had to work in tandem, and the probability 
of many things working in tandem without failing was so low that you had to make every part 
nearly perfect. But if you don't care about reliability any more, then the cost of the components 
goes way down. 


You were trying to build a reliable system with unreliable components? 


Exactly. That's the key. 


It's a profound concept. One imagines it's the other way, that even with reliable components 
you'll probably get an unreliable system, and here you're saying,"No, actually, with unreliable 
components..." 


You can get any reliability you want - far, far greater than the reliability of the components.The 
thing I found intriguing is it did not take a lot of redundancy to do it. Just a moderate degree of 
redundancy, properly used, gave me this big payoff in reliability. 


Was there error-checking and error-correction in this system? 


That came next. One of the characteristics I laid down for myself was that we also wanted to do 
voice. Everything would get converted to digitaLTeletype, data, and voice. If you do voice, that gives 
you some restrictions on minimum data rates and how long you can afford to be at any switching 
node, where you look at the message and pass it on. So we said,"Let's have a half-second delay 
maximum from one point to another."Then at every one of these nodes we would keep a carbon 
copy of the message until we're sure it got through intact to the next node. It was easy to spot 
errors, but correcting errors was difficult. So the carbon copy with error detection allowed repeated 
transmission of any message block, now called a packet. 

A packet was a standardized block of data - it had to say who it was going to, who it came from, 
and how long it was in the network. 


16. Message switching Better known as "store and 
forward,"a communications model that's somewhere 
between circuit switching and packet switching. A 
complete message is received before it's passed on 
to the next node. 


Saying a network is digital does not automatically mean it's packetized. 


Oh, no. Not at all.There's a major distinction to keep in mind between message switching 16 and 
packet switching. Donald Davies later said that he picked the name packet switching intentionally 
to separate it from message switching. 

Anyway, you send the packet out, and when this station gets it off to the next guy, it sends back, 
"OK, got it. You can erase the previous one." If the first station doesn't hear back, it sends another 
copy out in a different direction.The packets can arrive out of order. We just sort them out at the 
end. Since it didn't have to be synchronous, you didn't have to lock everything all together. 

It didn't take very long before we started seeing all sorts of wonderful properties in this model. 
The network would learn where everybody was. You could chop up the network and within half a 
second of real-world time it would be routing traffic again.Then we had the realization that if there's 
an overload in one place, traffic will move around it. So it's a lot more efficient than conventional 
communications. If somebody tries to hog the network, the traffic routes away from them. Packet 
switching had all these wonderful properties that weren't invented - they were discovered. 
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Did you have a lot of breakthroughs, as opposed to just grinding away at the problem? 


Yeah, epiphanies. I had a whole string of them. I say they're mostly discoveries rather than inventions. 
Like the realization that by breaking the physical address from the logical address, 17 you could move 
around the network and your address would follow you.There were about a dozen things like that. 
I'm sure there must've been a zillion false leads, but we filtered them out. 


What it sounds like is you're getting these mutually self-reinforcing realizations that not only 
is this good, but that's good, and then they make each other double good, and on and on. 


That's right. You say,"My God, one day this is how we're going to build all our networks." It's such 
a wild thought that you ask,"Am I fooling myself?" 

I took out the briefing charts and went around to present this idea ... and got dumped all over. 
People said it wouldn't work because of this reason or that reason. I would study the problem and 
come back. A good wire-brushing like this was necessary. You see, these ideas were crazy. We were 
in an analog world.The image of a computer was a great big room with parts failing all the time. 

I said,"You can build computers in shoe box size. It's already happening on board airplanes." 


Do you make any attempts to demo any of this? 


No. Rand jokingly referred to itself as standing for "research and no development." I've since learned 
that it's a hell of a lot easier to just build something than to try to convince somebody who doesn't 
believe it's possible. 


So, it wasn't a demo environment there. 


No. Hey, this was not our business. We wanted the telephone company to do it. [Cackles ruefully.] 
The Air Force said to AT&T,"Look, we'll give you the money. Just do it." AT&T replied,"It's not going to 
work. And furthermore, we're not going into competition with ourselves." 


How seriously did AT&T look at the proposal? 


The response was most interesting.The story I tell is of the time I went over to AT&T headquarters - 
one of many, many times - and there's a group of old graybeards. I start describing how this works. 
One stops me and says,"Wait a minute, son. Are you trying to tell us that you open the switch up in 
the middle of the conversation?"! say,"Yes." His eyeballs roll as he looks at his associates and shakes 
his head. We just weren't on the same wavelength. 

If you think in analog terms, the signal arrives instantaneously. If you think in digital terms, time 
moves very, very slowly, and you can do things like change the path while you're in the middle of 
a syllable. But it was a mental block.They didn't understand digital. It was mostly generational, but 
there were young analog guys who had the same problem. If a guy considered the model of trans¬ 
mission to be analog, transmission time was instantaneous. It was a hang-up that caused people 
to think I was bullshitting them or didn't know what I was talking about. 


But couldn't they find out if you knew what you were talking about pretty quickly? 


They said,"Oh, the people at Bell Labs are not practical.They don't understand telephony."That 
was the sort of response I always got. It was, if you'll pardon the expression, a paradigm switch. 
It was very hard for them to believe something like packet switching could be done. 


In retrospect, it looks like AT&T not only behaved badly in terms of blinding themselves to 
what could be significant innovation, they also behaved stupidly in setting their company 
on a path of aversion to the world that was going to replace them. And Bell Labs, which 
should've been used as a way to prevent them from making that kind of mistake, wasn't. 


Bell Labs really did try to change things. I had set up a meeting with Ed David, the executive direc¬ 
tor of Bell Labs, and his equivalent, the chief engineer of the telephone company, at Ed David's 


17. Logical address Also called "virtual address," 
a nonphysical address used to access a device on 
the network.The logical address does correspond 
to a physical address, but it can be remapped from 
one physical address to another, as necessary. 


"The Air Force 
said to AT&T, 
'Look, we’ll give 
you the money. 
Just do it.’ AT&T 
replied, 'It’s not 
going to work. 
And furthermore, 
we’re not going 
into competition 
with ourselves.’” 
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18. Western Electric Exclusive equipment 
manufacturer for Bell Telephone from 1882 
through the monopoly's breakup in 1984. 


house. I'd explain something to Ed, who was a digital type and understood it. He'd turn around and 
explain it to the AT&T man, almost in Western Electric 18 part numbers.Then the analog guy would 
say something in Western Electric part numbers, and David would translate it to me. It was an 
attempt - a strong attempt - to try to cross that bridge, that somewhat intellectual, somewhat 
emotional bridge.They're the people who could've and should've done it. But the company was 
controlled by people who had been there a long time, and they were all analog.They weren't even 
switching people. 


So the Air Force wanted to build a digital packet-switching network, but AT&T refused. What 
happened next? 


Rand, in 1965, issued a formal recommendation to the Air Force to proceed without AT&T.The Air 
Force set up a committee to check it out.They concluded yes, it would work, it was technically feasi¬ 
ble. They felt the cost would be a little bit higher, but not significantly higher.The costs were a drop 
in the bucket to what we were already spending. The system could pay for itself in no time. 

Everything was going smoothly until the Department of Defense said,"Oops. Under the Defense 
Reorganization Act of 1949, this activity belongs with the Defense Communications Agency." 

A little history on the DCA: Each of the services was highly competitive, and each was building its 
own communications system. 


I was in the Army. 


So you know who the enemy was - it was the other services.To overcome the competition and 
duplication among them, the Department of Defense pulled the communications functions out of 
the individual services and put them in a single new agency, the Defense Communications Agency. 

All the services were building their own message switching systems: electronic versions of the 
torn-tape teletype systems.The committee went around and said,"We can't afford all this crap." 

The family units couldn't even speak to one another, so we didn't get any redundancy out of it. 

Their recommendation was to pick one and shoot the rest, amid the screams. 

But at the time, DCA was still old analog people. I'd worked with them in '61 and '62.1 realized 
that if DCA tried to build the system, it wouldn't work.lt would be an utter waste of taxpayer money. 
Around early'66,1 said,"Oops, tilt!" I spoke to my friend Frank Eldridge,who had worked at Rand 
and was working on command and control survivability before I got there. We were very close and 
he was a very strong supporter. I said,"Frank, it ain't gonna work." So the funds for it got clipped. 


You were actually powerful enough at this point to pull the plug on it? 


I pulled the plug on the whole baby.There was no point. I said,"Just wait until some competent 
agency comes around. Because if DCA gets the task, it ain't gonna work, and for the next 10 years, 
people will say,'We tried that, but it didn't work.'" 


Let's put this in the Cold War context: The idea was to have basically retaliatory capabilities, so 
you wouldn't have to use them. But that only works if the other guy knows about it. What was 
going on in terms of visibility? Were you sending your papers to the Soviet Union? 


We kept everything open that we could. 


And trailed it in front of known spies 


We published it! I gave a course on it at the University of Michigan in '65. We were a hell of a lot bet¬ 
ter off if the Soviets had a better command and control system.Their command and control system 
was even worse than ours. 


That sounds pretty enlightened. This was the Air Force saying,"We want the enemy to have 
the same second-strike capability as we do." 
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There's certain things you don't say. But yes. 


What level did that enlightenment come from? 


I think it went throughout.Those guys weren't dumb. 


The president knew, the Secretary of the Air Force knew? All these people thought, "This is 
not a secret we want to keep"? 


It didn't ever get up to that level, I don't think, but it permeated the question of "Do we keep it secret 
or not?" Right from the beginning, the answer was no. At Rand we had secret documents, but the 
secret documents pertained to vulnerabilities and specific things like that. Some issues in crypto. But 
our whole plan, the concept of packet switching and all the details, was wide open. Not only did 
Rand publish it, they sent it to all the repository laboratories around the world. 


Since the Soviets were presumably able to know about what you were proposing, is it 
possible they were developing good command and control for a second-strike capability? 


I don't know what was going on there at the time. But they didn't have the digital technology. 
They were so far behind. 


Yet they could believe that we had second-strike capability because of this? 


Yeah.Their approach would be different. 


Still, in '66 it was no-go. You had shut down the plan with the Defense Communications 
Agency. Were you disappointed? 


No.The military pressure for it was diminished.The ideas had gotten out. 


So, a back burner for packet switching. You worked on other things, presumably? 


Yeah, I was working on computer privacy. I was the first guy to testify to Congress on the problem. 
That and a lot of other things. 


Do you ever wish you owned a patent on packet switching 


No. First of all, 17 years went by very quickly. Secondly, it would've gotten in the way of people using 
it.That was one of the objectives: to broaden the access. 


What's your sense of when you first thought that this thing you were working on was going 
to take over the world? 


Around December '66,1 presented a paper at the American Marketing Association called "Marketing 
in the Year 2000." I didn't talk about packet switching, but I described push-and-pull communica¬ 
tions and how we're going to do our shopping via a television set and a virtual department store. If 
you want to buy a drill, you click on Hardware and that shows Tools and you click on that and go 
deeper. In the end, if you have two drills you're interested in, then you hit your Consumers Union 
button, and their evaluation goes up on the screen. Pretty much what WebTV is. Some in the audi¬ 
ence were furious.They said,"People don't go shopping to buy things.They go there because of the 
enjoyment. You don't understand women." I could see a few people going for it, but most of them 
were shaking their heads. 


In 1966 you were foreseeing the way networks would be distributed, and you were starting 
to see applications. What stuff that emerged from '66 to the present surprised you? 


Playing with the Arpanet as a user, fairly early on.The number of users was very small, but the rate 
of increase made it obvious what was going to happen. It was just a matter of time. No one is ever as 
shocked and surprised as when the inevitable occurs. ■ ■ ■ 
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in the dark 

"It's the logistical equivalent of filming on the face 
of Everest in the dark," explains Wes Skiles, director 
of underwater photography for Journey to Amazing 
Caves , the first Imax movie to take the plunge. To 
record these images, Skiles and nine other divers 
spent more than 500 hours in a Pleistocene-era 
chamber system 30 feet beneath the Yucatan 
jungle. A hand-hewn wooden platform (inset) 
anchored above the throat of the cave served as 
a makeshift base camp.To illuminate the passage¬ 
ways within the 35-mile-long Sistema Ejido Jacinto 
Pat - some of which begin nearly a quarter-mile 
from the cavern's entrance - Skiles needed 12,000 
watts of light and 1,500 feet of cable."You don't 
realize the detail until you shine that much light 
in," says the 43-year-old filmmaker, who's made 
3,000-plus subterranean dives."We've never seen 
these places before."The movie premieres in 


theaters this month; for more information, visit 
www.wesskiles.com. - Michael Menduno 










f Top: An artist's,rendering of 
Arabianranta, upon completion 
in 2010. Bottom: The future home 
of Helsinki Virtual Village today. 
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a smart wallet, and a passport to the wireless 
community of the future. And your fellow 
citizens are the content, 24 hours a day. 

By William Shaw Photographs by Henrik Duncker 
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Jari Mielonen and his colleagues have a motto: Sanoista tekoihin, 

which loosely translates to "Don't talk - make it happen." Mielonen is CTO of 
Sonera, Finland's leading telecommunications company and one of Europe's 
most aggressive players in the wireless market."Everyone's been talking about 
possibilities," he says."Nobody's been saying/This is it.Touch and feel.Try it!'" 

That's why he and a group of businesspeople, academics, and city planners 
are collaborating to turn a new development on the tussocky shore of the 
Gulf of Finland into the world's first wireless community. It's a simple but 
intriguing idea: Give the workers and residents of a new Helsinki suburb a 
state-of-the-art wireless infrastructure and the very latest wireless services; 
to log on, locals won't even need a PC - just a cell phone.Then stand back 
and watch how the info-age town of the future actually functions. 

The site, known as Arabianranta (Arabia shore), is a flat, windswept, 
mostly barren expanse named for the pottery works that once stood there. 
Even before Mielonen and his colleagues started hatching plans to turn 
the area into a wireless wonderland, it had been earmarked by the city 
of Helsinki for development as a tech hub. If all goes as planned, by 2010 
the location will be home to about 12,000 residents and 700 IT companies 
with some 8,000 employees, along with 4,000 students enrolled at local 
universities. It will also be home to a real-world experiment in community 
networking that will untangle some of the most pressing questions about 
the social effects of pervasive connectivity. Will the constant availability of 
wireless connection make communities more cohesive, or more isolated? 
How will people balance privacy concerns with the obvious advantages of 

HVV users will be able to 
hot-sync schedules in a car, 
at work, or at home: "Mobility 
gives you the freedom to be 
more collective." 



extended wireless reach? And how much connectivity - once it becomes 
the status quo - will people really want? 

Construction has already begun on the first wave of new office build¬ 
ings and homes, which should be completed this summer. Alongside the 
concrete and steel pilings, another, less visible, framework is being built 
here by Sonera and its partners - IBM, local software producer Digia,and 
the European-based Symbian Alliance, a joint effort involving Ericsson, 
Motorola, Nokia, Matsushita, and Psion.They are creating what they call 
Helsinki Virtual Village, a wireless interactive community for the entire 
suburb of Arabianranta. HVV will include a local area network and a 
wide range of services available through broadband fiber-optic cable 
and wireless links, which will be accessible anytime, anywhere. Users will 
be able to participate in HVV via any wireless handset, as well as by PC 
and digital TV. For instance, residents could consult their personal calendar 
wherever they happen to be - in front of a computer at the office, watch- I 
ing TV at home, or using a cell phone on the go.The envisioned menu 
of offerings will let them create their own social organizations, office net¬ 
works, or mobile commerce opportunities, and a profiling system will let 
them control and update their personal data minute by minute. 

Say it's Tuesday. You've had a hard day at work and don't feel like joining 
your friends at the gym. Your Nokia communicator flashes a message that 
the latest Aki Kaurismaki movie is playing tonight at the local art house - 
the HVV system knows you might be interested because you went to see 
Leningrad Cowboys Meet Moses by the same director last week. So you 
message a friend who might want to go, too. She replies that she's already 
bought a ticket. With the aid of a seating plan that appears on your commu- I 
nicator screen, you not only book your admission but rebook hers, picking 
two seats in the middle of a row.The system alerts your friends that you 
won't be working out tonight and your home heating system that you'll 
be returning later than usual.Then it adds the fact that you're clearly nuts 
about Finnish auteurs to its ever-evolving list of your tastes and habits - 
maybe even notifying you that a movie club has formed in your apartment 
building. Would you like to join? Meanwhile, you haven't returned the 
message your mom left you at work; she wants to discuss her plans for 
Dad's surprise birthday party. Because she lives in Arabianranta and you've 
allowed her access to some parts of your HVV profile, she can see that 
you've gone to the movies tonight, sparing you a "Where are you?" scold 
on your voicemail. 

Most of the technologies needed to construct such a wireless world 
already exist, though many are not yet in widespread use. Nor has anyone 
succeeded in putting them all together in one place for a population that's 
clued in enough to want to use them. But Finland is a great place to test 
such a venture: Mobile connections there have outnumbered fixed phone 
lines for more than two years, and more than 70 percent of the population 
has a cell phone. (See "Just Say Nokia," Wired 7.09, page 134.) "Sonera's real 
strength is that it's in the most advanced marketplace in the world," says 
Janten Sythoff, an analyst for Frost & Sullivan, a San Jose, California-based 
marketing research company specializing in IT and telecommunications. 

"This is a way of keeping ahead of the game. If they lose that edge, they 
lose a lot." 

Timo Laaksonen, who runs Decode, a software startup in Arabianranta, 
thinks that HVV could end up saving him a lot of time and money."Say we 


William Shaw (wshaw@cix.co.uk) is the author of Westside: Young Men & 
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: want a Java programmer/' he says. Finding the right candidate could be 
as simple as scrolling through the HVV community profiles, which would 
provide snapshots of residents' skills, work styles, and availability."That's 
the difference between an online community and an ordinary Web site," 
Laaksonen says."With a Web site, the content is static. With a community, 
the members are the content." 

Mielonen talks about his project with a quiet confidence. It will, he says, 
become a landmark, a living example of how wireless societies can work. 
"It's the chance to create not only a virtual community, but a real commu¬ 
nity," he says. Pekka Korpinen, Helsinki's deputy mayor for city planning 
and real estate, believes it will foster a rebirth of urban cohesion and 
I vitality. If cities have acquired an image as asocial places whose inhabi- 
j tants are perpetually lonely in a crowd, Korpinen thinks that HVV can 
become the model for a new, more fluid type of urbanism in which people 
start to talk to each other again."Mobility," Korpinen says,"gives you the 
| freedom to be more collective." 

Sociologist Keith Hampton, a professor in MIT's Department of Urban 
Studies and Planning who has studied community networking, says he 
would expect Arabianranta to adopt such a system quickly, in part because 
it is a new development, and new residents always have a lot in common. 
"They want to find the best schools, they want to find a reliable dry cleaner, 
they want the nearest pizza restaurant." And they'll want help with new- 
home woes, too, from getting the newspaper delivered to getting the 
garbage picked up. "They're going to want to seek other people's opinions," 
Hampton says. 

But, of course, no one knows for sure how the people of Arabianranta 
will react to HVV, or what sort of community they will form around it.The 
challenge for its creators is to build the kind of future people will want 
to live in. 

Nordic companies have an enviable track record when it comes 
| to forming alliances like the one Sonera has undertaken with HW. In 1991 
Finland became the first country to achieve the GSM standard that is now 
in place all over Europe.This happened largely because local telcos realized 
there was little point in each European country having phones that wouldn't 
work if they crossed borders; they figured out early on that they needed 
to set up common standards at home and abroad. Although the WAP 
services available on current phones remain slow and prone to crashes, 
the next major upgrade - third-generation, or 3G, wireless - will introduce 
wireless broadband. Under ideal conditions, 3G phones will be able to 
transmit data at speeds of up to 2 Mbits per second, send video, and surf 
the Internet as quickly as the fastest fixed-line connections.This makes 
multicompany alliances practically essential."If you're talking mobile 
| Internet," says Frost & Sullivan's Sythoff,"you've got so many elements 
that have to work together." 

Sonera, which expects to introduce 3G service in Helsinki and other 
European cities early in 2002, has been bidding vigorously for licenses 
worldwide. Last year they formed the Wireless Information Society 
Alliance (WISA) with IBM, Symbian, and Digia in order to build a complete 
3G system, from network infrastructure and server software down to cell 
phone apps. Sonera's networks already provide mobile service to more 
than half of Finland's users, and the company has a reputation for offering 
some of the best-rated WAP services in the country. IBM is providing its 
WebSphere server software, which allows different devices to exchange 
information seamlessly. Symbian is sharing the code to its popular oper- 
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ating systems. And Digia, a local developer of software for Symbian, is 
creating the apps that subscribers will use on their handsets. 

With Helsinki Virtual Village, the collaboration will have a real-world 
proving ground."We can test how the different technologies work with 
real people in real situations," says Kurt Lonnqvist, manager of IBM Nordic's 
Mobile Internet Solutions division."In this special, small environment, we 
have a living laboratory." 

Sonera ignited the HVV project in early 1999, when the company was 
about to sign a contract to provide Arabianranta with a conventional 
wireless infrastructure. A couple of years before, the city of Helsinki - in 
partnership with local landowners, developers, the national Ministry of 
Trade and Industry, and the city's University of Art and Design - had formed 
Art and Design City Helsinki (ADC Helsinki), an effort to turn the area into 
a tech hub that would compete with neighboring IT-friendly suburbs like 
Espoo, where Nokia is headquartered.The waterfront site was chosen as 
much for its metaphorical value as its location; Helsinki was founded there 
451 years ago, and the industrial revolution took hold there in the city's 
first factories, some of which still stand along Hameentie street.The city ear¬ 
marked $27 million to clean up the heavy metals that were byproducts of 
the past and to ready the land for construction.The whole area - businesses 
and homes, old and new - was linked with fiber-optic cable.The university 
was preparing to open a media lab called Lume on the site, boasting ultra¬ 
modern multimedia production studios, stages, and theaters available for 
hire. And over the next 10 years, the city planned to spend around $440 
million building new homes there. 

Mielonen and his colleagues couldn't help but notice this extraordinary 
environment. First, the fiber-optic infrastructure provided a base for broad¬ 
band connectivity. Second, Arabianranta was small and self-contained. And 
third, its inhabitants were shaping up to be an exciting mix of technofreaks, 
artists, entrepreneurs, students, and middle-class home buyers. ADC Helsinki 
had been toying with the idea of community networking, but no one had 
yet dreamed of a wireless one. Suddenly, the notion seemed obvious. 

In short order, Sonera and its partners struck a deal with ADC Helsinki to 



create HVV. It was an extremely cost-effective project. For the most part, the 
business partners were supplying tech they already had in development or 
had already produced. So the estimated budget for setting up HVV - to be 
shared by Sonera, ADC Helsinki, and the Finnish Ministry of Technology - 
was only $1.2 million.The project would be steered by a committee of 
representatives from ADC Helsinki and Sonera, with Mielonen as chair. 
They plan to take a firm hand - at least early on - to make sure things get 
done right. Until the new residents move in and start making their own 
decisions about what they want HW to be, anyone outside the committee 
who wants a product or service included in the project will need approval. 

"If there's too much democracy in this intermediate period, it will never 
go anywhere," Mielonen says with quiet firmness."There will be too many 
possibilities, too many meetings, too many discussions. I want to make sure 
this gets on the rails." 

It is Digia's job to put together HVV's platform - the common 
software that enables all the residents, workers, and students to commu¬ 
nicate with one another. From their offices on the top floor of one of the 
renovated warehouses on Hameentie street, Digia's employees look out 
over the bleak scrubland that will eventually be framed by housing.The 
company, founded four years ago by Finnish financial journalist Pekka 
Sivonen to create applications for cell phones, was one of the startups 
drawn to Arabianranta's nascent tech hub. It has since grown to 140 
employees and has earned a reputation as one of Finland's leading 
wireless software developers. Sonera bought a 15 percent stake in the 
company for $1.1 million in 1999. 

HVV presents an incredible opportunity for Digia, which is spending 
about a third of its $7 million research and development budget to be 
involved. Not only do the alliances with IBM and Symbian give it early 
access to software code - a significant competitive edge - but having 
HVV as a real-life test zone could revolutionize Digia's R&D process. 

"Every 12 months there's a major upgrade in wireless technology," says 
Sivonen as he paces around a glass-walled meeting room."You miss two 
or three months and you're behind in the life cycle. If you don't develop 
something in time, someone else will," he says."That's why we needed 
Helsinki Virtual Village." 

Sivonen has just returned from the US, where, to raise a second round 
of financing for Digia, he's been preaching wireless to VCs. He's returned 
with $30 million from investors like Bayview 2000, Cisco Systems, GE Equity, 
Intel, and Sony. Now he pours some coffee into an elegant triangular cup - 
made, fittingly enough, by the Arabia pottery company, whose headquarters 
are still on Hameentie street - and pulls the latest Ericsson R380 smartphone 
from his briefcase. 

At first glance it looks just like a standard mobile phone, but then 
Sivonen showily flips up the keyboard to reveal its touch-sensitive PDA 
screen - almost as big as the phone itself - which can be used as a 
keyboard, or to access the Web or email. Sivonen was one of the first 
to get one."This isn't available in the shops yet," he beams. 

In Finland, seemingly every businessperson carries a smartphone or 
communicator; both are mobiles crossed with organizers that can browse 
the Web or send and receive email and faxes. Smartphones have a 
standard phone keypad; communicators come with a flip-top typewriter 
keyboard. These devices hint at the sort of future HVV is embracing. 

Digia operates its own wireless LAN: Short-range radio base stations in 
the office constantly transmit data to and from any communicators within 


















several hundred feet. Every time Sivonen walks through the door, the 
network updates his diary and contact list.The company's CEO, Jari 
Puhakka, uses his Nokia 9110 Communicator to signal his car to warm 
the temperature inside to 75 degrees Fahrenheit. Meanwhile, Sivonen 
and his five golf partners can synchronize their tee times by using 
Microsoft Schedule Plus. Imagine 12,000 residents able to share infor¬ 
mation in these ways. 

By late last year, a team of 25 Digia engineers was refining what it calls 
the iD Platform, a collection of nine software applications. iD Club allows 
people to create and run bulletin boards, manage membership lists, and 
store files for businesses or social organizations; iD Calendar is a diary 
function that lets users synchronize schedules; iD Document provides 
a system for archiving, searching, and organizing documents. With iD 
Commerce, entrepreneurs can start their own ecommerce ventures, build 
product catalogs, and set up systems for processing payments. iD Content 
has a simple template for adding new sites to HVV; iD Connect will direct 
messages to any device the subscriber is using. And so it goes. 

Or so they hope it goes.The biggest potential problem in getting all 
this to work is that people will be accessing HVV through PCs, digital TVs, 
PDAs, smartphones, and communicators with any number of different 
operating systems - from Windows CE to Palm OS and EPOC - and using 
a multiplicity of the applications added on to their devices. How can 
the information from this battery of appliances be made readable? 

That problem is solved through the use of an IBM-provided transcoding 
publisher: Any information supplied to HVV will be written onto a tem¬ 
plate that automatically translates it into the different versions required 
for each operating system. 

And what if each resident has two or three devices - say a simple Palm- 
Pilot for personal use and a communicator for work? How can users keep 
all the devices updated with the latest version of their personal information? 

"This is one of the most intriguing and most difficult parts of what we're 
doing,"admits Digia R&D director Janne Lipiainen. Again using IBM soft¬ 
ware, the company is putting together a system that stores users' most 
current information and updates the devices that lag behind. So if you've 
been playing chess with another HVV resident on your smartphone, you 
can continue playing on your PC later, where the latest version of the 
game will be ready for you. 

Digia is hoping to be ready to go live by the time residents of 
the first new housing arrive this summer. Say you move into one of the 
new homes in Arabianranta and log on to HVV for the first time, using 
a communicator, a conventional PC, or a digital TV.The first step would 
be to create what looks much like any conventional homepage.Through 
it you can access existing services that Digia has tailored for the locals - 
a newsfeed, weather reports, public transportation maps, and links to 
Helsinki's ultra-IT-friendly library service, the first in the world to put its 
entire inventory online as a searchable database. 

But for an interactive community to come to life, it has to know who 
you are so it can recognize you whenever, wherever, and however you're 
using it. When you first log on to HVV, you're invited to create a profile 
by contributing information about yourself.This could include basics like 
your age, gender, and address. From there, you could add your interests, 
birth date, perhaps your birthplace or the schools you attended. 

The system will link your profile to those of others with similar hobbies 
or backgrounds. If you were born in the western town of Vaasa, HVV can 


supply you with the email addresses of other HVV residents who were 
also born there. If you enter hevibandi (heavy-metal bands) on your list 
of interests, you might - hypothetically, at least - be invited to join an 
online metal club. Hypothetically, because HVV won't come with its own 
precreated clubs. Mielonen and his colleagues expect that users will set 
up their own, using the iD Club software, which Digia hopes any relatively 
unsophisticated computer user will be able to master quickly."People 
have to use this voluntarily," says IBM's Kurt Lonnqvist. "That's where it 
starts and ends." 

If previous attempts at community networking are any indication - for 
example, the experience of Netville, a short-lived wired community that 
formed in a town in Ontario in 1996 - HW will have no problem spawning 
its own set of clubs and organizations. A study of Netville by MIT's Keith 
Hampton and University of Toronto sociology professor Barry Wellman 
found that Netville's virtual community coalesced with surprising speed 
after developers offered residents a free trial broadband cable service. 

"In Netville there was no attempt to create a community for residents," 
says Hampton."It was something they had to go out and do themselves. 
Netville was all self-organizing." 

Signs are that HW will also self-organize pretty quickly. In Arabianranta, 
Yrjo Simojoki,the pastor of the local Lutheran church on Hameentie street, 
was one of the first people in the neighborhood to contact Mielonen to 
find out how he could join HW.The 60-year-old pastor admits almost total 
ignorance about the workings of the Net, but he's determined to give HW 


a try."I think the church must be a content provider," he says, slipping 
happily into the jargon. 

Simojoki may not grasp the intricacies of the wireless intranet, but he has 
a pretty shrewd idea of its potential. He knows he'll be able to notify church 
members of events; he's even looking forward to using it to distribute the 
new catechism his church has just produced. But it's the system's inter¬ 
activity that impresses him most."lt is important also for pastoral counseling. 
How do you say ..." - he struggles for the right word - "chat?" 

Mielonen and his fellow committee members hope that once HW is 
running smoothly, they'll be able to step back from their supervisory role 
and let users have the ultimate say about what happens within the system. 
Which means that people are going to have to create their own decision¬ 
making structures within HVV - their own ways of suggesting new ideas, 
of discussing them and forming a consensus. One of the companies 
currently petitioning the committee is Decretum,an Arabianranta-based 
startup that wants to include its Ideafactory software in the HW package. 
Ideafactory is designed to enable what Decretum calls a "digidemocracy" 
via online debating forums and secure polling systems.The software is 
already being used by a member of the European Parliament to gauge 
the opinions of constituents. 

Deputy mayor Pekka Korpinen is excited about the democratic possi- 
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bilities of HVV. He thinks discussion of city plans on a broadband network 
could make life easier for local government. For example, he says, right now 
citizens interested in seeing architectural drawings for new urban ventures 
can find them at the local library, but only in 2-D - which makes it easy for 
people to misunderstand the plans and object to them. But with a broad¬ 
band community intranet,"you can create 3-D images, and then people 
can start to participate positively. It's a huge step forward." 

Keith Hampton has a word of caution, however, for city leaders - and 
perhaps also for Mielonen and his committee."You may think you're giving 
people a tool to make them more involved in their own community life, 
but they can use the technology to turn this against you real fast," Hampton 
says with a laugh."That's what happened in Netville." 

When the housing developer announced it planned to discontinue the 
broadband trial, residents were furious. Via email lists, they quickly organized 
a protest and contacted local reporters with stories of betrayal. Netville was 
shut down at the end of 1998, despite residents' protests. But in its brief 
existence it had demonstrated the potential such communities hold to 
benefit urban life. 

In "Grieving for a Lost Network," a paper about Netville that he wrote 
last year, Hampton said:"In the not-so-distant future, with the growth of 
wireless Internet technology, the movement of people into wired housing 
developments, and the wiring of existing neighborhoods for high-speed 
Internet access, computer-mediated communication may serve as a cure 
for the decline in social capital and loss of civic society that many feel we 
are experiencing." 

One of the biggest sources of potential conflict between HVV 
users and administrators is the user profile. After you've provided the basic 
information about yourself, personalization software kicks in, tracking every 
aspect of your activity online and, if you allow it to, adding that data to your 
profile. Personalization engines aren't new: Amazon.com has long used them 
to produce those "recommended" lists, based on your previous purchases, 
that appear whenever you log on. 



With 3G-enabled phones, which maintain a constant connection, HW 
users could be online pretty much every waking hour - in the car, in the 
office, even on the underground Metro system. Each transaction you make 
could be registered to your profile. In Helsinki you can already use your 
mobile phone to get soft drinks from vending machines, buy gas, select 
records on jukeboxes, or pay for time on parking meters. You punch a num¬ 
ber on your handset, scroll down a menu, press OK, and you've made a pur¬ 
chase. Bluetooth chips in the latest phones allow them to "talk" directly to 
short-range radio transceivers placed in vending machines or at checkouts. 
Instead of racking up charges on your credit card, you're now adding them 
to your monthly phone bill."Your phone," says Mielonen,"becomes your 
virtual wallet." 

Now throw in the fact that the HVV system knows where you are, too; 
service providers can measure cell phone signals to determine the location 
of a caller within a block or two. Cellular positioning could become a useful 
tool for ecommerce in Arabianranta. Say the local burger bar hits a slow 
hour. It could send out a discount offer to users in the immediate area. 
Some mobile devices now come equipped with GPS technology that can 
pinpoint your whereabouts even more precisely.That's particularly handy 
if you're trying to find the nearest gas station; your phone can tell you 
exactly how to get there. 

But since you, the consumer, can be tracked minute by minute, cent by 
cent, inch by inch, you'll have to place a great deal of trust in a system that's 
armed with so much information."Even without GPS, there is very good 
technology that can locate you within 50 yards or so," says Caspar Bowden 
of the London-based Foundation for Information Policy Research, which 
studies how governments are reacting to the challenge of IT."Because there 
is no Off button with 3G phones, it's like putting an electronic tag on half 
the population." 

"If we misuse user profiling, that could really kill it," says IBM Nordic's 
Lonnqvist."lf you don't provide added value to me as a consumer, I will say 
no to user profiling. You will not be allowed to track me. I think that is one 
of the key checks and balances for the future." 

But Bowden interprets Lonnqvist's equation a little differently:"People 
will sell their privacy for a free lunch," he says."With 3G, nobody knows 
how much that free lunch is going to cost - what the demand is from 
advertisers and other companies." His research - funded by Microsoft and 
several UK-based Internet service providers - has left him convinced that 
legislators are going to have to watch the development of 3G ecommerce 
networks closely."The crucial test will be what constitutes an informed 
consent document," says Bowden."You're not going to get company 
lawyers coming up with an option that says:'Select this box unless you 
want us to collect all sorts of information about what's going on inside 
your head.'" 

The creators of HVV say they are determined to make sure the system 
protects the privacy of its users."We have to make it secure," says Timo 
Salminen, ADC Helsinki's project manager.The committee overseeing HVV 
decided to put ADC Helsinki in charge of the system's user profiles, so that 
no single company will "own" them or be able to exploit them. Nonetheless, 
admits Salminen, privacy concerns have been the project's biggest challenge 
so far."The core technical issue now," he says,"is how to make all the services 
work with one secure core database." Originally, HVV was supposed to go 
online in January, but late last year the HVV committee postponed setting 
a debut date until spring."We want to make 100 percent sure of our security 
before we go ahead," Salminen says. 
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In the Finnish Ministry of Justice, Pekka Nurmi is already wrestling with 
the problems 3G will present. He's director general of a unit dedicated 
solely to drafting data protection legislation.Thus far, the Finnish govern¬ 
ment has adopted stringent European Commission directives on data 
privacy. It's illegal to pass on any information about users'movements, and 
service providers must obtain permission to store personal data or pass 
it on to third parties. Now Nurmi has to apply the directives to the rapidly 
changing wireless environment."We're eager to come to grips with this," 
he says, adding that his department has set up a large working group to 
look into the issue of cellular positioning."We have to find a good balance 
between legislating and allowing enterprise to function," says Nurmi."We're 
a very technically advanced culture - but we're very pragmatic about the 
legal provisions we're going to need." 

"The fundamental question is probably not a technological or legal one," 
says Kishore Swaminathan, director of research at the Center for Strategic 
Technology Research, a division of Accenture (formerly Andersen Consulting) 
that studies how communications technologies will affect the way we live. 
He recently oversaw a worldwide survey of online communities, the results 
of which were noted in a report called "Can Technologies Transform? Exper¬ 
imenting with Wired Communities." 

"There is a tension between privacy and offering customized services," 
he says. "It's a question of whether society is willing to give up this privacy 
for convenience. Or is society going to say,'No, I don't want any consortium 
to know how I'm spending my money'?" 







No one has ever tried creating something like HVV before, so it's 
difficult to say what the odds are for the project. It could become stalled 
over an issue like user profiling, but success could also kill it. Swaminathan's 
group found that most virtual communities are drawn together only 
as long as their technology is ahead of the pack. Once the larger world 
acquires equally effective tech, the ties that bind a community usually 
loosen."It's increasingly hard to capture the imagination of a significant 
number of people in a local area," says Swaminathan,"because there are 
increasing numbers of free, noncommunity-based services available - 
with no strings attached." 

Networking idealists have always preferred to believe that online 
communities have a transcendent sociological value. Attempts to 
use computers to reinforce the social fabric date back to 1984, when 
three young activists in Berkeley, California, set up the Community 
Memory Project.They placed terminals in the local library, in a senior 
center, even in a laundromat. For a dollar you could start a topic, for 
a quarter you could add a comment. Reading was free. One of the 
early users was musician Country Joe McDonald, who helped set up 
an online Berkeley Vietnam Veterans Memorial listing all of the city's 


Vietnam War fatalities. 






Throughout the '80s, Usenet newsgroups, bulletin boards, and multiuser 
gaming sites encouraged people to form relationships with people they'd 
never met. Real-space communities were soon initiating wired commu¬ 
nication themselves. By 1993, towns like Blacksburg, Virginia, had begun 
wiring up local housing to create their own intranet systems. Swaminathan's 
group found that an overall feeling of community has diminished as similar 
services have become available through other means, but Blacksburg 
Electronic Village did produce real and lasting changes - 87 percent of 
the town's residents now regard the Internet as part of their everyday lives 
and continue to use Electronic Village services. Meanwhile, the number 


of networked communities continues to grow.The University of Michigan's 
Community Networking Initiative, which was set up to study and support 
such efforts, has counted 184 sites in the US; many smaller-scale projects 
don't show up on the radar screen. 

Now HVV is throwing mobility into the mix, making communication 
casual and unobtrusive. IBM Nordic's Kurt Lonnqvist,who has watched 
his children grow up in a mobile-tech world, believes Finnish society has 
changed forever. Young people can be spontaneous about making social 
plans, he says. On the streets, they're continually sending a stream of SMS 
messages back and forth to their friends:"Where R U?""Let's meet.""C U 
at the bar." Lonnqvist believes his children have become freer about the 
way they lead their lives than his generation is."They live with mobility 
every day. It's a way of life." 

At the Helsinki University of Technology, sociologist Timo Kopomaa has 
tried to track these changes in Finnish society."Spontaneity is something 
that is going to stay," he says."lt's a new generation that has grown up with 
these devices, and their lives are bound up with them." He studied groups 
of young phone users and noted several differences in lifestyle.Today's 
society may be more casual, but that doesn't mean social ties are disappear¬ 
ing. In fact, he found that phones are drawing people together in new ways. 
Young "telesurfers" often have larger social circles than non-phone-users. 
Close friends or relatives are in almost constant contact with each other, 
tending to share experiences as they happen. For friends, this has brought 
a new sense of tele-intimacy; for parents, reassurance. 

Citizens may see 3-D plans 

before meetings, and even 
vote remotely. Consumers may 
be tracked minute by minute, 
cent by cent, inch by inch. 

Kopomaa believes the new wireless intimacy affects the workplace as 
well."The mobile phone softens the structure of the working day," he says. 
"Workers don't have to plan so rigidly anymore - each day can unfold as 
meetings are set up when needed." 

Jussi Kautto, head of Helsinki's development unit, which is commission¬ 
ing architects to build the housing at Arabianranta, believes that building 
styles will evolve along with a mobile society. At the moment, the units 
there are conventional homes."But their structure must change," he says. 
Kautto believes that over the next 10 years Arabianranta's architects will 
move toward "open building" techniques - offering homes that can be 
restructured as families grow and change, swapping bedrooms for home 
offices, bathrooms for kitchens, and so on - that allow rooms to be moved 
like furniture."Homes,"says Kautto,"must become more multifunctional." 

But that will come later. For now, a growing number of companies are 
lining up to offer their products and services to Jari Mielonen's committee. 
"You've got lots of different parties, and each of those has seven ideas," 
Mielonen says."'l want to do it this way,"l want to do it that way.'And 
our job is to marry them together." Planning a wedding is never simple, 
of course, and this one involves 12,000 people and enough potential 
interconnectedness to boggle the mind."Every other day, it's like hell," 
he says happily.! ■ ■ 
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Neal Adams belonged to a poor man's gym: 
a Coney Island moving company.This was years before he reinvented 
Batman and X-Men, almost single-handedly reviving the wheezing comic 
book industry. He had talent and drive, but the comics business was tough 
to crack into, so he did whatever it took to make ends meet.These days, 
the 59-year-old artist pays to do his lifting twice a week at the Chelsea 
Piers Sports Center, a beautiful-people jockopolis on Manhattan's West 
Side.Today, with Ethan Hawke shooting baskets a few yards away, Adams 
is working his chest. 

Except that he's doing more talking than lifting. At the bench press, 
with 360 pounds resting 2 feet over his head, he's holding forth about 
a radical scientific theory he dreamed up, one he believes is supported by 
an undersea map published in 1996 by the National Geophysical Data 
Center, a division of the US Department of Commerce.The map illustrates 
that nowhere on Earth is the seafloor older than 180 million years.This has 
Adams very excited. If Earth is more than 4 billion years old, as most experts 
believe, how could the ocean floor be so young? 

The answer, Adams says, is simple - and it forms the core assertion in his 
new, 28-years-in-the-making book, A Conversation Between Two Guys in a 
Bar ORA New Model of the Universe. The map is proof -proof. - that Earth 
is growing, steadily increasing in mass and volume. The planet isn't just 
getting older; it's getting bigger. 

It should be noted up front that Adams isn't a scientist. He's a self-taught 
science buff, a man operating in the grand outside-the-academy tradition 
that has produced both greatness (Thomas Edison, Steve Wozniak) and 
not-so-greatness (Erich von Daniken). Adams has been fascinated by 
science for as long as he can remember, and he travels between disciplines 
like a car zigzagging on the freeway. For him, the notion of a growing Earth 
is just a starting point on the way to debunking not only a core principle 
of geology - plate tectonics - but the very underpinnings of geophysics, 
cosmology, particle physics, even Einstein's assertions about the speed of 
light. If the Earth is growing, he insists, this means the total amount of 
matter and energy in the universe is increasing - which means matter is 
infinite, not finite like big bang theorists believe. Adams doesn't even 
believe there was a big bang. It was more like a whimper, a birthing cry to 
herald what's really been going on ever since: Matter is being created all 
the time, in astounding quantities.The Earth, the sun, the moon, the stars, 
the entire universe - it's all growing. Not just expanding relative to one 
another through space. Growing. 

It's all explained in the book and accompanying video, which Adams 
plans to sell for $60 to $80 at www.nealadamsentertainment.com and in 
comic book stores around the country.The initial print run is 10,000, but 
if he can generate enough buzz he'll print a lot more and try to airdrop 
his theories into scientific institutions, school libraries, and bookstore 
chains. Because information this hot, Adams believes, should not be kept 
from the masses. 

If the book's title seems unlikely to appeal to academics, so does the 
format. It's a 125-page graphic novel, complete with frames, speech 
bubbles, and any number of self-conscious puns. Nor is it a natural for the 
legions of fans who remember Adams mainly for his pulp comics.The 
illustrations are amazing, and the implications fantastic, but the actual 
story line is pretty dry and repetitive.Two table-pounding scientists - a 
radical theoretician and a straw man - work their way through a loooong 
conversation en route to a telegraphed conclusion: Everything we know is 
wrong. It's like My Dinner With Andre costarring L. Ron Hubbard. 


For Adams, the book is a personal mission. If he succeeds, his elaborate 
theories will get a hearing in the scientific community, and he'll go down 
as a modern Galileo."There's all kinds of things that can come from this," 
he says."l want to see it get past the point where it's ridiculed, to a point 
where people are considering it so we can see what happens. I want to see 
antigravity. I want to see intergalactic communication. If I'm right, those 
things will happen." 

Of course, he's probably not right, and Einstein is likely to remain 
standing on his pedestal, frizzy and unbowed. But that doesn't mean Two 
Guys isn't worth a look.Though it may never win Adams a Nobel Prize, the 
book is audacious, crotchety, and eye-popping. What more could you ask 
from an aging comics genius? 

At the bench press, Adams finally stops talking and gets ready to lift. 

As I stand above him, looking doubtful, he hoists the bar off its notches. 
Quickly, he brings it down near his chest and thrusts it up again. Repeat. 
Repeat. Repeat. Repeat. Repeat. Repeat. Repeat. 

Two reps shy of a set, he sits up, beaming. Not bad, his face seems to 
say, for an old fart. 

he decor in the 45th Street offices of Adams'Continuity Studios is right 
out of 1975, complete with a mix of paneling, red carpeting, and once- 
mod mirrors that now seem dreary. Many of the employees are family mem¬ 
bers, which makes the place homey, though it's also a bit stifling. Especially 
considering that Adams' current wife, Marilyn, runs the place and his ex- 
wife, Cory, answers the phones. But this family-saturation approach makes 
Adams comfortable, and at Continuity that's job one. 

Although Adams hasn't published any comics for years, the fame he 
earned in the late '60s and early '70s is still paying dividends. He draws 
occasional prints for Warner Bros, stores, and he has designed a few theme 
park rides, including Universal Studios'T2.Ten years ago, Continuity 
opened a beachhead office in Burbank, California, to do illustration work 
for Hollywood, and Adams has plans to break into movies once Two Guys 
is behind him. Until then there are bills to pay, mostly by way of low-res 
animation for ad agencies. But that's only when he's not promoting or 
explaining the book, which he does with unique gusto. 

In a typical sprint - a nine-hour lecture he delivered to me one sunny 
day in November - Adams'stream of often-profane verbiage is interrupted 
only by swills of Diet Coke and a few bathroom breaks. Sometimes he grows 
angry at one foe or another ("People are assholes, that pretty much explains 
everything") or becomes incredulous at the very notion that science is 
complicated:"! could teach you all you'll ever need to know about physics 
in a term!" He doesn't stop to eat. He doesn't even wait for questions - he 
asks and answers everything himself. 

His interest in geology dates back to the early '70s, a few years after 
researchers accepted the notion that the continents rest on tectonic plates 
that drift slowly around the globe. Adams was struck by the Pangaea 
theory, which holds that all of Earth's landmass once existed as part of a 
single supercontinent, until roughly 200 million years ago. He didn't buy it. 
"Put yourself in my place," he says."You listen to this and as an artist you 
try to visualize it. And it occurs to you that this is totally wrong." 

First problem:The whole arrangement - with the iibercontinent Pangaea 
on one side of the globe and empty ocean on the other - looked lopsided. 
"The Earth is spinning," he reminds me."When you spin something, every- 
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thing on it evens out." Second: It's obvious that the landmasses bordering 
the Atlantic fit together - South America into Africa, North America into 
Europe, et cetera. But it was obvious (to him, at least) that the lands bordering 
the Pacific would also match up if you pushed them together.The Pangaea 
theory couldn't account for this fact, and no one dared acknowledge it, 
Adams reasoned, because it would be impossible for the continents to be 
joined along both the Atlantic and Pacific seams at once. Unless... 

He began tracing the continents and pasting them on basketballs to 
see if they might all fit together into a single sphere, and ... it worked! 

Yes, he decided, Pangaea once existed, but it wasn't a big lump surrounded 
by water. Instead, it was a shell that covered the entire planet. From this 
insight sprang Adams' revolutionary theory:The planet was once a third 
the size it is today, and it's been growing ever since. He believes that in 
another 200 million years, Earth will be the size of Neptune. 

To get a fair hearing for this somewhat twisted geological theory, Adams 
knew he'd have to explain where all this new matter - the extra stuff nec¬ 
essary to fuel Earth's growth - was coming from. He started reading physics 
textbooks to learn about the atomic structure of matter. Along the way he 
decided that the universe contains a fundamental building block that 
scientists haven't yet discovered, an electromagnetically balanced neutral 
particle that he calls "prime matter," which makes up 90 percent or more 
of our cosmos.This undetected particle, Adams contends, affects everything 
that passes through it. For example, it controls the speed at which light 
travels - which means, among other things, that the speed of light is not 
a constant, as presupposed by Einstein's famous equation, E = me 2 . 

As Adams describes it, prime matter sounds a bit like the ether, a per¬ 
vasive physical essence that 19th-century physicists believed was the 
propagating medium for light. But it may have more in common with so- 
called dark matter, a mysterious particle, first theorized more than 50 years 
ago by Swiss physicist Fritz Zwicky. Scientists have observed dark matter 
through its effects on celestial bodies, and recently they've begun attempts 
to isolate and deconstruct an actual particle.This effort promises to be 
one of the great scientific stories of our time. 

Adams already knows what those scientists will find when they isolate 
dark matter: potential. Dark matter, prime matter - call it what you will, 
Adams says it's nothing more than "matter in waiting." Given billions of 
years and the right conditions - like those at the center of the Earth and 
on the sun - it will evolve into the various elements of the periodic table. 

Adams insists that this supposedly impossible phenomenon - the creation 
of something out of nothing - has been recorded many times. He cites the 
experiments of Nobel Prize-winning physicist Carl David Anderson, who in 
1932 discovered the positron - a positively charged version of an electron 
that appeared seemingly out of nowhere while he was trying to photograph 
a cosmic ray in a cloud chamber.Today, the positron is considered a form of 
antimatter, because at the nanomoment it appears, it searches out an 
electron and the two essentially cancel each other out, leaving behind a trace 
of gamma radiation and, Adams believes, an infinitesimal amount of extra 
energy as the only evidence of their existence.'They call it antimatter," 
Adams says,"because they say it destroys matter. But that's not what it is." 

Almost five hours into Adams'dissertation, my mind begins to wander. 


He notices me looking bleary-eyed."Stay with me," he commands,"because 
I'm about 10 minutes away from really fucking up your brain." 

He launches into a round of rhetorical questions: What if the positron 
isn't antimatter at all? What if it destroys itself in scientific experiments 
only because it's close to an electron? What if the positron couldn't find an 
electron? What would it do? Adams holds that a positron attracts - if there 
are no electrons nearby, it will seek out something else. But what? 

His answer is that the positron will attract particles of electromagnetically 
neutral prime matter. Once these particles join with the positron, they 
become "neutron material." Maintaining the positron's positive charge, the 
prime matter will build in layers around it until the whole arrangement 
is 1,998 times larger than the positron - exactly the size of a proton, which 
is what the thing has become. 

Now, when the proton encounters an electron, the positron at the proton's 
core is so insulated that the two won't snuff each other out. Instead, the elec¬ 
tron will orbit the larger proton. And voila! You have matter. 

In his book, Adams goes into exhaustive detail about how these first 
particles of matter assemble into hydrogen molecules, then add protons and 
electrons to form helium and, ultimately, every other element in the periodic 
table. But he realizes that many people will get bogged down in all the 
pages of physics. So he's producing a fun Two Guys companion video - an 
animated Nova-sty\e docudrama that depicts the growth of the Earth over 
the past 400 million years. He's also rendered the growth of the moon. Why 
the moon? Because there you can see the stretch marks - the geological 
features called mares - left by its growth over time. Adams is certain that 
this visual aid will blow people away."Everyone I've ever showed this to 
has said/How could it be any other way?"' 

s a child, Adams was drawn to both art and science. He dreamed of 
a scientific education, but there was no money for college - his dad 
skipped out when he was 13 - so in the early '50s he enrolled at a voca¬ 
tional high school for aspiring artists, the School of Industrial Arts (now 
the High School of Art and Design) in Manhattan, intending to study comic 
book illustration. 

This was a turbulent era in comicdom.Thanks in part to a sensationalist 
book called Seduction of the Innocent , which linked juvenile delinquency to 
comic books, the industry had instituted the Comics Code, a now infamous 
form of self-censorship."lt was a strange time," Adams says."People were 
looking for spooks under every bed. And there were some pretty disgusting 
comic books back then. So by 1954, that was it." 

The school had stopped teaching comic book art, but Adams and a few 
classmates convinced one teacher to offer a course. When Adams graduated, 
he thought his portfolio would get him a job. It didn't. An assistant at DC 
Comics told him his stuff was good, but he was wasting his time:The 
industry was dying. He got a little work at Archie Comics, and then bounced 
around, doing some advertising stuff and a comic strip called Ben Casey. 

With a more developed portfolio, Adams tried DC again in 1959, and got 
a warmer reception; he began working on War Stories and Deadman. Then he 
told the editor, Julius Schwartz, that he'd like to take a shot at improving 
Batman , which, in the mid- to late '60s, was like the TV show - it featured 
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what Adams calls''men running around in gray underwear." 

Schwartz said no, but Adams had better luck with the editor of The Brave 
and the Bold, which in each issue paired Batman with a different DC 
character - Aquaman, the Flash, and so on. He quickly shook things up. 
"When the scripts came in with Batman entering a room, I wouldn't have 
him walkthrough the door,"Adams says.'Td have him come through the 
window or step out of the shadows. I found ways of altering him without 
offending the writer - making him more mysterious, dark, dangerous." 

Readers responded with a slew of letters arguing that The Brave and the 
Bold's Batman was the real Batman.This convinced Schwartz to put Adams 
on Batman in 1969, teaming him with writer Denny O'Neil. Although Adams' 
work on the Caped Crusader shaped our modern image of the characters 
- inspiring Frank Miller's Dark Knight series in the '80s and Tim Burton's 
Batman movies - his tenure was brief. After two years, he took on another 
assignment: Green Lantern. Working with O'Neil again, Adams partnered 
Green Lantern with Green Arrow and sent the superheroes out to tangle 
with issues like overpopulation, the court system, even Richard Nixon's 
White House. It was the first in a wave of socially relevant comic books, 
and the beginning of the end of the Comics Code. 

One in the series - Green Lantern/Green Arrow #85 - is among the most 
famous comic books of all time. Its cover featured Speedy, Green Arrow's 
ward, shooting up heroin. At first DC refused to publish it. But Adams says 
that DC decided to go ahead with #85 after its main rival, Marvel Comics, 
ignored the code and published an issue of Spider-Man in which a character 
"popped a few pills and walked off a roof." Soon thereafter, the Comics Code 
was relaxed; today it's all but ignored. 

Even while he was working for DC, Adams was intrigued by the work 
coming out of arch-rival Marvel Comics. He approached Stan Lee about 
taking over X-Men in 1969. By then, most of the characters, including 
Professor Charles Xavier, had been killed off, and the series was about to 
be canceled. But over the course of nine issues, starting with Uncanny 
X-Men #56 in May 1969, Adams and chief writer Roy Thomas reconstructed 
what would become the best-selling comic book series of all time, playing 
out an elaborate scheme to bring the dead characters back to life.The 
most important task was to revive Professor X: Adams and Thomas decided 
that he had faked his death so he could retreat into a period of mental 
training that would allow him to link minds with all the Earth's benevolent 
forces and thwart a coming mutant invasion."By the time I was through, 
whatever they had done to take it apart, I put back," Adams says."After 
that, every new artist who came to Marvel wanted to do X-Men." 

None of this made Adams a hero at Marvel or DC, however. He was 
notorious for missed deadlines and a tremendous ego. And he was a trouble¬ 
maker, battling over compensation and benefits. In 1970, Lee started the 
Academy of Comic Book Artists, to help promote comic books as an art form. 
Lee declined to be interviewed for this article, but in 1998 he told Comic Book 
Artist that Adams "wanted to turn the whole damn thing into a union.... I 
walked away. Neal was elected president, but... the whole thing collapsed." 

But not before Adams got his way.Today, artists generally retain owner¬ 
ship of original art, and many comics cognoscenti look up to Adams as 
both a craftsman and a crusader."Neal Adams is regarded as one of the top 


five comic book artists of all time," says Jon Cooke, editor of Comic Book 
Artist. "He introduced a realistic dynamic to comic book art. But he also 
demanded change.There's almost a serf mentality in comics, toeing the 
company line. Neal is fearless. He's hard-nosed on his principles. Some 
people wish he'd just shut up and draw." 

dams is trying to shake up the scientific world, but he's hardly the 
first layman to arrive on the scene with earth-shattering theories. 
Publishers, universities, and academic scientists receive countless manu¬ 
scripts written by lone-wolf visionaries who howl that the establishment is 
deluded about evolution or cold fusion or the nature of gravitation. 

Looking for guidance, I set up a meeting with Eugenie Scott, executive 
director of the National Center for Science Education in El Cerrito, California, 
and a fellow with the Committee for the Scientific Investigations of Claims 
of the Paranormal. She evaluates fantastic claims all the time, and I want 
to ask her where Adams fits on the continuum. 

For Scott, the primary indicator of weird science is a reference to 
conspiracy."Real scientists don't convince you by telling you that others 
are lying," she says. By that measure, Adams is definitely out there. He 
claims the scientific community speaks a language of exclusion in order 
to lock out the layperson - and that it discourages alternative thought 
with ridicule. He doesn't consider these actions intentionally malicious; 
he realizes that it's easier to go along with the status quo."People tend not 
to want to question dogma," he says."But I'm afraid of dogma." 

If I really want to deconstruct Two Guys, Scott tells me, I should read 
"A Consumer's Guide to Pseudoscience," a classic essay by James Trefil, 
a physics professor at George Mason University. One of Trefil's key indicators 
of fringedom is a simple question: Are established scientists putting in 
time on the alleged phenomenon? 

That's difficult to judge with Adams, because his theories are so vast. 

So I narrow my search to scientists who share his fundamental idea that 
the Earth is growing. As it turns out, unbeknownst to Adams, there is a 
faction of active growing-Earth theoreticians, many of whom live in or near 
Australia.The Australia cluster may owe a lot to the influence of S. Warren 
Carey, the godfather of the theory and founder of the geology department 
at the University of Tasmania. 

I talk to James Maxlow, one of Carey's disciples and a PhD candidate at 
Western Australia's Curtin University. Maxlow is finishing up a dissertation 
called "Global Expansion Tectonics," and when I tell him about Two Guys, he 
gets very excited by the prospect that the book might draw attention to the 
cause. Maxlow says he's not qualified to comment on Adams' physics, but he 
thinks Adams has a lot of the geology right. He's even thinking about jetti¬ 
soning the word "expansion" in favor of "growth" - because growth has a 
better ring to it. 

All of which is good for the Adams cause. Unfortunately, though, Maxlow 
sometimes reaches into the conspiracy grab-bag himself when he's making 
a case."A lot of funding for research is going into plate tectonics," he says, 
"so scientists are reluctant to have me stir the pot." 

As it turns out, that's about it for supportive colleagues. By and large, the 
university researchers I speak to say that as a scientist, Adams draws really 
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great comics. At UC Berkeley I visit a geophysics professor named Mark 
Bukowinski whose reaction to Two Guys leaves little room for interpretation: 
"We do all kinds of measurements/' he says.'The Earth is not growing." 

Stephen Hsu, a physics professor at the University of Oregon (and a 
childhood fan of Adams' comics), says Adams' physics is entirely wacky, that 
he just picked a conclusion and backfilled the proof - much like he 
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brought Professor X back to life."l admire Adams' enthusiasm," Hsu says, 
"but there's a reason why physics is a professional subject." 

To give Adams an opportunity for rebuttal, I propose a conference call 
with Hsu. After the introductions, Adams launches his secret weapon: 
a massive amount of verbiage. He recounts the history and breakdown 
of his book, with nary a beat for Hsu to step in, and says dark matter's 
discovery bolsters his assumptions. Hsu admits that he has doubts about 
whether geologists are right about everything."To us hardcore scientists," 
he begins,"it seems like they just make up stories." 

That sends Adams into a 15-minute tirade against plate tectonics that 
ends with:"Anyone who raises their head above the morass will have to 
say that the Earth grew." 

But it goes downhill from there. Hsu cites ongoing experiments that 
measure movement in the Earth by tracking the distance between light 
beams at three different stations, at a rate of accuracy measured in 
angstroms."lf the Earth was expanding, that would show up," he says. 
Also, if the Earth and moon were growing in circumference, they'd be 
growing closer together. They're not. 

Adams and Hsu go back and forth for two hours. It's a polite exchange 
that roams from Einstein's theories to the structure of a proton to the fact 
that when an electron and a positron emerge from a cosmic ray, all the 
energy they produce is accounted for in the byproduct: gamma radiation. 
This final assertion floors Adams, who believes that there's an extra bit of 
energy that incites the prime-matter-to-matter evolution process. 

"I never heard that before," he says."l don't have an explanation for that." 

After hanging up, Adams claims he held his own. But when I arrive at 
Continuity the next morning, Marilyn tells me he was up until the wee 
hours, searching the Web for evidence that all the energy is indeed 
accounted for when a positron and electron split out of a cosmic ray. 

Adams is eager to discuss the conversation. At my request, he starts 
sketching a picture of Batman, while bouncing back and forth between 
explanations of the difference between the way Asians and Westerners 
use their drawing instruments and the molecular makeup of iron. 

I ask him why he's so concerned about whether all the energy can be 
accounted for in the gamma radiation, and he tells me that the extra bit 
of energy is necessary to incite the transformation from prime matter to 
matter. Without it, he says, the process doesn't seem possible. 

It's strange that he's been deflated by this bit of scientific "dogma" even 
as he strives to disprove the accepted theory of the history of our universe. 

As he puts the final swoosh at the bottom of Batman's cape, Adams sticks 
out his chest and says, in the sort of baritone that you might expect from 
Batman,"I want you for the Batman army." 

"Hey, Neal," I say, as he turns the chair toward me and holds up the 
drawing, "what if you didn't need that energy?" 

"What do you mean?" he asks. 

"What if it's not energy as we understand it that makes it happen?" I say. 
"Maybe there's something called prime energy that starts the whole process." 

He lifts his eyebrows a bit and smiles. "Maybe," he says softly, just before 
he spins his chair back toward his desk.* ■ ■ 
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HARDWARE GAME 


Uproar 

Blix 

DIGITAL CELL 

A WEB-BASED ROMP THAT BRINGS BACK PURITY OF PONG 

CAPTURES MP3s, UOICE 

FREE 

$399 

The platform wars have left me with empty pockets and a graveyard of 


Samsung's MP3 player/cell 
phone hybrid carries 64 megs 
of music and plugs into your 
computer's USB port to upload 
an hour's worth of songs.The 
earbuds deliver surprisingly 
true sound, and if the phone 
rings midtrack, just tap the 
remote and start talking into 
the hands-free mike. 

Uproar also dedicates part 
of its digital memory to voice 
recording - but not for dicta¬ 
tion. With the push of a button, 
the phone tapes minute-long 
blips of your caller speaking. 
Just think: party directions, 
grocery lists, state secrets. 

But Uproar's integrated 
promise has a long way to 
go. The interface is poorly 
designed, with tiny buttons 
and nonintuitive controls. 

And straightforward tasks 
-say, erasing MP3s-are 
tedious, multistep hassles. 

- Tim Dickinson 

Available from Sprint PCS: 
www. sprintpcs. com. 


incompatible and obsolete hardware. Here lie an Atari Jaguar, a Sega 32X, 
a Philips CD-i, a 486 PC, several graphics cards, and a 4-year-old Power Mac. 
After nearly two decades of rabid video and computer play, I was craving 
a game that's as simple as it is addictive. 

Where I found my fix was indeed a surprise - on the Web, a place formerly 
known for chintzy bingo games, interactive game shows, and casino rip-offs. 
Blix breaks this mold.The Shockwave creation comes from Eric Zimmerman of 
Word.com's Sissyfight 2000 infamy, his partner at development house gameLab, 
Peter Lee, and musician Michael Sweet.The player places L-shaped bumpers 
on a grid to ricochet a ball, Pong-style, into a cup. At first, play is slow: one ball, 
one cup. Soon, the action heats up with more balls moving faster and in inter¬ 
secting paths... aaarghhhl It may not sound like much, but advanced technol¬ 
ogy needn't be an obvious ingredient in today's games. I found myself sitting 
in front of my computer like a drugged monkey for hours. 

Blix has the same kind of manic, impending-doom appeal as Tetris.Jhe 
adrenaline-rushed bleeping techno soundtrack, produced by Sweet at Blister 
Media, won Best Audio award at the Game Developer's Conference 2000 and 
definitely keeps the heart pumping.The hundreds of levels and rave-ready 
graphics are embedded in my consciousness so deeply that my dreams are 
populated with Blix fixtures.This is what I've been searching for! 

Next for Blix is an editing tool for players to create their own levels. And 
budding designers will be able to rate and berate one another at a community 
site within Shockwave.com. As for gameLab, its next release is Loop , out this 
spring. It's an elegant, meditative game of butterfly-catching inspired by 
children's book illustrator Eric Carle. 

It turns out the Web is the great equalizer in gaming: Programmers don't 
have to deal with localization headaches, and gamers get a one-size-fits-all 
utility that runs on any browser. Web games can't compete with console and 
CD-ROM games on the graphics front, but beauty is often only skin-deep. Blix 
and the new crop of Shockwave and Java-based Web games offer challenging 
gameplay and no barriers to entry. It's about time; I'd been wasting my com¬ 
puter on work. - Scott Taves 


Available at www.shockwave.com. gameLab: www.gmlb.com. 
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KBond 


TO LIVE AND BUY, 
FOR HIM, IN LA 
FREE 


In the year and a half it's been 
in business, KBond, the Los 
Angeles men's store created 
by installation artist Karen 
Kimmel and her husband, art 
director James Bond, has 
become my favorite browsing 
ground. K and Bond were 
savvy enough to realize that 
to combat the trend toward 
Web shopping, a 2,200- 
square-foot brick-and-mortar 
store had to have a distinctive 
layout in which to display 
cool clothes. Lights inside the 
store change color to signal 
discounts, and flat file cases 
conceal books, mix CDs, and 
flashy gadgets like snowboard 
tools and Lomo cameras. 

But the space is as much 
about art as merchandise. In 
the current in-house exhibi¬ 
tion, design team Left Field 
presents huge airbrushed 
canvases playfully dissecting 
Valentine's Day - with match¬ 
ing, limited edition T-shirts. 

- Peter Lunenfeld 

KBond: 7257 Beverly 
Boulevard, Los Angeles: 
www.kbondla.com. 


The Hole in the Universe: How Scientists Peered over 
the Edge of Emptiness and Found Everything 


“LONG, HOLLOW TUBES” OF SPACE-TIME HOLD THE KEY TO THE COSMOS 
$24 


Just when you thought it was safe to go out again, physics arrives with the bad 
news: Space and time are doomed.This comes, according to author K. C. Cole, 
from science's "struggle to get a handle on nothing" - the primordial vacuum 
from which everything emerged and evolved into a complex universe. Even the 
word universe may be obsolete, or at least pitifully inadequate, reports Cole, a 
Los Angeles Times science columnist. According to string theory - the idea that 
portions of this original vacuum are trapped inside "long, hollow tubes of space 
and time" - multiple universes may exist.They may even be breeding like rab¬ 
bits in black holes,then passing through white holes into other realities. And 
that's just the start of it. 

Cosmic reality increasingly resembles the mind-bending dreams of fantasist 
Jorge Luis Borges rather than the ordered universe described by Isaac Newton. 
Our world may have begun as something that looked like a "wrinkled pea," 

Cole tells us, citing Stephen Hawking. Another physicist, Sidney Coleman, theo¬ 
rizes that part of the Milky Way's weight leaks into at least two other very small 
universes. Gravity visits there, too, even if we can't. 

In this bewildering new view of cosmology, time travels back and forth 
between universes, and one day we may learn how to do the same, if some 
hidden cosmic mechanism doesn't intervene to save us from the consequences 
of such rash tourism. We also face the risk - in the near future - of destroying 
our universe. It could happen in a college lab as grad students try to recon¬ 
struct conditions that existed just after the Big Bang, Cole writes. Or maybe 
that's how our universe came to be, from the ruins of the old one blown up in 
just such an experiment.The physicists who have suggested as much are only 
half-joking. 

It is some small comfort to know, as Cole reports, that even physicists don't 
grasp the hows and whys of string theory. Cole herself labors admirably to 
explain it all through homely metaphor and analogy. Even so, with such intrin¬ 
sically difficult, even incomprehensible subject matter, her book is often hard 
slogging.The reader senses that, in trying to understand a cosmos that defies 
our reckoning of how things are supposed to work, it is the human brain that 
is the wrinkled pea. - Jerome Clark 

Harcourt Brace: www.harcourt.com. 


Open Letters 


ONLINE LIT JOURNAL GETS PERSONAL 

FREE 


From its title, it sounded like it let you rifle through 
someone else's mail, or otherwise engage in the 
online confessionals that make the Web a voyeur's 
playground. But Open Letters, a six-month experiment 
in online literature, rescued us from the clickable gutter: 
It wasn't like viewing porn, or even eavesdropping, 
because the site exploited the private rather than 
the prurient. 

Between late June of last year and early January 
of this year, Open Letters charted new territory between 
intimacy and public space. Editor Paul Tough presented 
fresh notes five days a week, giving each writer's 
backstory on a separate page.Then, just as the site 
was gathering steam,Tough stopped updating its 
pages, citing a lack of funds and reaffirming the 
transience of the Web. But the archive continues 
to serve as a testament to epistolary form. 

The design is stubbornly simple: soothing white 
space interrupted by line drawings around each 
dispatch, set in clean, old-fashioned Courier type. 
Not as topical as Feed's Daily section, less cynical 
than a Suck piece, and refreshingly indifferent to 
notoriety, the letters employ first-person writing 
with the premise of delivering a personal experience. 
Topics include playing poker, taking ecstasy, moving, 
falling in love, and voting. Nationally known writers 
like Jonathan Lethem, Rick Moody, and Sarah Vowell 
contribute alongside other folk, such as a 12-year-old 
Cape Cod girl chronicling her cousin's family problems, 
a Canadian doctor describing his work with lepers 
on Saipan, and a Florida writer/waiter lamenting the 
obsessive, unrequited crush that drove him to lie and 
shit blood. Reveling in sentiment, the Open Letters 
archive remains a rich tonic along the lines of a Will 
Oldham record or a Terrence Malick film. - Lisa Levy 


Open Letters: www.openletters.net. 
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: Mobile Phone 


Submarine Fiber-Optic Cable 


The world doesn’t revolve around you 
But we’re working on it. 


C onsider the coming do-every- 
thing-but-shine-your-shoes 
next-generation mobile phones. 
Mitsubishi Electric’s contributions 
range from submarine fiber-optic 
cables and encryption algorithms 
to system LSI and intelligent 
CMOS image sensor cameras. 
Because we know the network 
so intimately, we are able to 
integrate the technologies that 
allow it to serve you best. 

Armed with a tiny wireless 
handset that brings you e-mail, 
e-commerce, video files and, 
oh yes, voice connections, you’ll 
have the power to make the 
world come to you. 

We integrate. You communicate. 
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place in the fictional seventh 
season of The Contenders, a 
program at the nexus of Jenny 
Jones,Survivor, and Cops. In 
each segment, six people try 
to murder one another until 
only one remains.The plot 
revolves around Dawn, a 
pregnant two-time champion 
who returns to her sleepy 
Connecticut hometown to off 
her high school sweetheart. 

While Series 7 is rich with 
irony, its faithfulness to that 
which it mocks leaves little 
room for reflection. Director 
Daniel Minahan (who cowrote 
I Shot Andy Warhol) dram 
upon his experience producing 
tabloid news shows to tease 
out the unhealthy reverence 
people have for what they 
view on TV. As the young girl 
is clubbed, her parents look 
on, mesmerized.They can't 
change the channel. 

-Jon Caramanica 

USA Films: 

www. series7movies. com. 


^README 


ON THE BOOKSHELVES 
OF THE DIGERATI 


FILM 

HARDWARE 

; _ 

Series 7 

Pro-Scratch 1 

FAKING DEATHS AS 

A DIGITAL CD SPINNER THAT CAN SCRATCH LIKE A TURNTABLE 

REALITY PROGRAMMING 

$999 

$8.50, PLUS POPCORN 

Twelve years ago my friends and 1 scoffed at the big screen as Batman jumped 
into his Batmobile, threw a CD on an open platter, and spun the disc around like 
a record.The film's sound editor dubbed in a perfectly timed scratch, as only could 
be heard from a needle scraping vinyl. We were too smart to be fed such Hollywood 
nonsense. A laser could never replicate the resonance of needle on wax. 

Until now. American DJ's new Pro-Scratch 1 machine is the first digital-to- 
analog converter that gives CDs most of the versatility of vinyl.The key to Pro- 
Scratch's hand-on-music appeal is its 4-inch rubber dial, which isn't connected 

It's an average day at the mall 
until a delusional old-timer 
beats a young girl to death 
with his walking stick.That's 
a typical scene from Series 7, 
a digital film (premiering in 
theaters in March) that takes 



to the CD but lets the DJ give the machine subtle instructions on how to shift 
the sound. Other manufacturers have added a scratch feature to their boxes in 
the past, but those were canned simulations and not derived from the actual 
music you were playing.This device translates the speed and direction of your 
hand motion and applies it to the digital bits of the song. 

When I took the 47 2 -pound box out for a test spin at a local club, I found that 
the best integration with my traditional gear was the ability to use the CD-sized 
wheel to "grab" the beat without hearing the grating stutter of a disc placed on 
pause. Within minutes, I was comfortable using the Pro-Scratch alongside my 
turntables - and the dancing crowd couldn't tell the difference. 

Other DJ tricks, such as seamless looping, sample recall, and dynamic-effects 
processing (echo, flange, fade, pan), make this machine much more than just a 
toy.The looping option uses digital signal processing to create real-time seamless 
extensions of a currently playing track. The additional audio effects allow the user 
to make rudimentary remixes of tunes on the fly, and even intermix two tracks 
from the same disc using the Flash Start buttons (previously impossible without 
duplicate discs).The machine's instant recall eliminates most of a DJ's busywork: 
You can store up to 384 user-set parameters, more than enough to categorize 
hundreds of hours of music or an entire evening's program. Novices, too, will 
appreciate the nondestructive effects of their wannabe hip hop antics - no broken 
needles or irreparably damaged vinyl to contend with during the learning stage. 
Or, more precisely, you won't have to cruise the stacks for hours to replace that 
rare copy of Gang Starr's "Step in the Arena." 

Pro-Scratch has taken the vinyl jock's standard Technics 1200 and turned it 
into a real-time digital remix machine. -Jason Edwards 

American DJ: (800) 322 6337, www.americandj.com. 


Andrew Dorward 

Director of personalization 
and community, 
Bertelsmann Online 


That Summer, by Andrew Greig 
"Len,a young pilot fighting the Luftwaffe during the Battle of 
Britain in 1940, meets Stella, a radar operator, and experiences 
first love at the same time he's learning to kill. Whenever 
Stella has to send the fighters out, she knows that she may 
be delivering Len to his death and that his survival depends 
on her instructions. She talks to him via radio transmissions 
that risk revealing her own location to German bombers. 
The novel is a powerful evocation of the heightened senses 
people had during the war." 



John Danza 

director,, I 
:ronlc Arts 


Communion With God, by Neale Donald Walsch 
"The book addresses the common misperception that we're 
separate from the rest of the world, and suggests that our 
intuition taps us into God. In the EA.com game I've been 
working on, Majestic, I approach this same idea through the 
allegory of technology. People connect to the pure potentiality 
of the universe, the generator of all consciousness, through 
a newly discovered technology. But then the device falls 
into the wrong hands, making the story line a classic battle 
between good and evil - which is really the battle between 
trusting and not trusting intuition." 


- Paul Spinrad 
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if people can’t rely on the hardware behind it. To keep the wireless 
world unplugged, leading electronics and telecom companies turn to 
Teradyne. For practical solutions that work. Whether it’s testing their 
chips, circuit boards and networks or creating the connection systems 
that tie it all together, we’re here to make sure technology never stops. 
Push us. Challenge us. Test us. Teradyne. 


www.teradyne.com/solutions 










MUSIC 


Rainer Maria 


BS2000 


■ 


Artful Dodger 


It's All About the 
Stragglers ilbndon/sire) 

Although the label sounds 
familiar, garage - a composite 
of drum and bass, R&B, dance- 
hall, and house-is the latest 
musical sensation. And Artful 
Dodger is the hybrid genre's 
hottest duo; their first single, 
"Re-Rewind,"topped the UK 
charts. Here, they subtly update 
the R&B prototype by adding 
multiple vocalists. Once again, 
the Brits rethink an essentially 
American form and make it 
their own. - Stacy Osbaum 


A Better Version of Me mmmm 

Taking cues from their poetic namesake Rilke, 
Rainer Maria creates lyrics that transcend the 
boundaries of simple verse and chorus. On "Spit 
and Fire,"vocalist / bassist Caithlin De Marrais 
sings:"Open up your chest / Put my hand inside 
/ It's dishwater warm, smooth as porcelain, and 
I'll flake away like red rust." As De Marrais'voice 
strains to break free from her slight frame, Kyle 
Fischer's guitar adds steady precision and fierce 
hooks. With a jangly rhythm section, Rainer Maria 
try to shrug off the "emo" tag that has followed 
them since their inception. If their music didn't 
make such poignant commentary on human 
emotion, maybe they'd succeed Erica Jewell 

iHIJHH 


Simply Mortified (grand royau 

Adam Horovitzand his friend Amery"Awol" Smith 
started BS2000 as a side project, but all signs 
indicate that the band will take on a life of its 
own, outside of the Beastie Boys/Grand Royal 
association. While some cuts sport Adrock's 
familiar New York/Jewish rap ("Dig Deeper"), 
the highlights of this 20-song album are the 
instrumentals. Heel-kickers like "No Matter 
What Shape (Your Stomach Is In)" sound like 
something from under the big top with dancing 
Farfisa beats and pattering drums. And oddities 
such as "N.Y. Is Good," with its welcome from 
a little girl and its pipe organs, keep the CD 
spinning. - Clare Kleinedler 


BS 2000 


Moreno Veloso + 2 


Music Typewriter 

(HANNIBAL) 

Moreno Veloso has a lot to live 
up to. His father, Caetano Veloso, 
founded Brazil's tropicalia 
movement in the '60s. On his 
debut release, the younger 
Veloso emerges in full form. His 
idiosyncratic, wry style shines in 
the shift from the lilting bossa 
of "Para Xo"to the tortuous 
lyrical melody in "Das Partes." 
Electronica butts up against 
melodies before a surprising, 
bilingual cover of'Tm Wishing" 
(from Disney's Snow White) 
closes the set. - Chris Nickson 



SoVoSo 

Bridges 

| (PRIMARILY A CAPPELLA) 

A spinoff of Bobby McFerrin's 
Voicestra, SoVoSo is a stunning 
sextet whose a cappella blends 
jazz, gospel, and world rhythms 
with a strong Afro-Latin bias. 
The inventive, tightly structured 
arrangements retain an air of 
spontaneity; they are clearly the 
outworking of improvisational 
forays. From gentle, hymnlike 
ballads to driving grooves, 
SoVoSo dishes up collective 
creativity and supreme artistry. 
- Dean Suzuki 


John Scofield 


Japancakes 


Works for Me (vervei 

Scofield traditionally digs beneath the dry, heady, 
soulful jazz he favored during the '80s to unearth 
vulgar swamp funk. Yet here, he surrounds himself 
with mainstreamers like pianist Brad Mehldau 
and drummer Billy Higgins, whose hard-pop 
vocabularies are completely void of Scofield's 
trademark bump 'n' grind. Prepare yourself: 

From the quirk-free composing on tunes like 
"Mrs. Scofield's Waltz" to Scofield's preference for 
a warmer tone, Works forMe's stylistic tempering 
renders the guitarist nearly unrecognizable. 

Still, even those who prefer his chunkier stuff 
and trademark yelping should find this no less 
intense. - Dave McElfresh 


The Sleepy Strange ikinoercorei 

Well-known for the 1999 concert in which 
10 musicians struck a single D chord for almost 
an hour, Japancakes once again travels to a 
place few bands have gone.The unrehearsed, 
countrified instrumentals on their latest release 
build slowly through a layering of sounds, as 
a cello, a pedal steel guitar, a flute, drums,and 
a keyboard all repeat variations on the same 
melody, offering subtle shifts. On the eight-minute 
opening track, harmonies unfold gradually but 
purposefully.The group from Athens, Georgia, 
produces gentle soundscapes that take their 
own sweet time to develop and move, but are 
well worth the wait. - Aaron Clark 


Delarosa and Asora 

Agony Part 1 

(SCHEMATIC! 

No matter which recording alias 
he uses - Prefuse 73, Savath & 
Savalas, or Delarosa and Asora 

- Scott Herren understands 
the art of the break and its 
propulsive potential. He plays 
all the parts - from keys to skins 

- himself, making music like 
the bastard child ofVangelis 
and Squarepusher. On Agony, 
he flits from tight cymbal runs 
patterned after jungle snares 
and a synth-heavy NewWave 
ambience to pure electronic 
break-dance fodder. 

- Jon Caramanica 
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Working hard night after night can mean junk food, and lots of it. BALANCE BAR* with its 40-30-30 balance 
of carbs, protein and dietary fat, gives your body balanced nutrition to help you perform well. Plus it has 
19 essential vitamins and minerals. Why not take a break from tracking your stock and check out Balance.com? 


©2000 Balance Bar Company 
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Basylonia 

Answer Engine 1 

The Phantom Whitetail 

AT LAST, A KILLER 

HIGH-CONCEPT SEARCH TOOL FOR CORPORATE WEB SITES 

BOW HUNTING FOR DEER? THE BUCK STOPS HERE 

PALM-BASED ADVENTURE 

HOSTED AE1 SERVICE: $25,000 INSTALLATION, $5,000 PER MONTH 

$229.95 

$29.95 

1 hate search engines. Web-wide queries tend to return irrelevant results, and 

1 haven't missed a hunting season since 1 was old 


For years I've been waiting for 
a decent game for a Palm OS- 
based organizer (I have a long 
commute). Now, I finally have 
the distraction I was looking 
for. Basylonia, a fantasy adven¬ 
ture, will cost you a hefty 710 
Kbytes on your PDA - 1,690 if 
you're lucky enough to own a 
color machine - but it's space 
well spent. 

The game is set in the 
engrossing world of Basylonia, 
a whopping 20,480 screens 
large. You fight monsters while 
trying to find pieces of the 
Gammadion ring, which you'll 
eventually use to confront a 
bad guy named llluyankas. 
Meanwhile, you visit towns, 
talk to villagers, buy weapons, 
and recover from battles. 

Defeating llluyankas will 
save Basylonia. It'll also use up 
a truckload of AAA batteries, 
possibly end your marriage, 
and definitely ruin your eye¬ 
sight. But I've played so many 
bad Palm-based games I don't 
mind making sacrifices for a 
good one. - Craig E. Engler 

Available from Mobli: 
www.mobli.com. 


dedicated search boxes on company sites often don't fare much better. I recently 
spent an hour at www.apple.com to find the right scanner drivers and turned up 
nothing. So when I checked out AnswerLogic's Answer Engine 1 (AE1), which aims 
to replace corporate search engines, I didn't have high hopes. But it surprised me 
by producing short, useful answers. It actually works. 

As with sites like Ask Jeeves, you enter full questions, not just keywords. I 
experimented on AnswerLogic's own site."How does your product work?" I asked. 
The first answer AE1 returned was:"ln order to retrieve an answer, the Language 
Processor compares the conceptual representation of a question against the 
document concepts stored in the IdeaMap. Concepts that closely match are 
returned as answers. Read more ...."I clicked on the next link, and it whisked me 
to the passage in question, yellow-highlighted in one of the company's white 
papers. Very nice. 

AE1 indexes the same material as any other site-specific search engine: FAQs, 
product updates, job listings, and everything else. But instead of just making 
the documents word-searchable, it processes them so that they're concept- 
searchable. A linguistic analyzer breaks the text into chunks that stand by them¬ 
selves and convey one idea each.These single-concept snippets, along with the 
underlying logical statements they represent, are stored in a database called 
IdeaMap. Ask a question, and the system interprets what concepts you're after, 
then queries IdeaMap for a fitting response. 

It's an old strategy, but one that's hard to execute well. In answering my 
deliberately vague query, AE1 was able to interpret the phrase "your product," 
and understand that "work" meant how something operates, rather than employ¬ 
ment information. Such ambiguities have vexed natural-language systems for 
decades - which is why most have never been good enough for mass consump¬ 
tion. But AnswerLogic feels that its combination of academic-grade natural 
language-processing (NLP) and business expertise is ready for prime time.The 
company debuted AE1 on its own site in September, and the system now powers 
MoreBusiness.com and lnsure.com. Any company can purchase the technology 
for a fee based on traffic. 

Pluses aside, AE1 isn't foolproof.lt choked on several variations of the question, 
"Who do I contact if I have a technical problem?" Still, I'd take the Answer Engine 
over waiting forever on hold any day. - Camille Bacon-Smith 

AnswerLogic: +1 (2021 223 1444, www.answerlogic.com. 


enough to get out in the field, and I am genuinely 
moved by the spiritual dynamic of being one with 
nature, sharp stick in hand.Those of us who hunt 
with bow and arrow celebrate a world of sights, 
smells, and sounds that most others don't know. 

During bow-hunting season, an archer must make 
that quick kill on actively breeding bucks, and learn¬ 
ing their vocalizations is key. I became aware of and 
began mimicking deer sounds years ago; it's only 
recently that there's been an explosion in commercial 
calls. I've tried them all - from grunt tubes to rattling 
bags - and continue to experiment with new versions. 
Bow hunting is constantly adapting new technology 
to improve the quality of the hunt. Most recently, I 
spent hours afield testing the new digital electronic 
deer caller, the Phantom Whitetail, and found it to be 
a high-quality, cleverly designed piece of equipment. 

The 15-watt, 5-inch speaker connects to a push¬ 
button control pad by 60 feet of speaker wire. Place 
the speaker in a trail or shooting lane and return to 
your ground or tree blind. With 12 separate deer 
and nature sounds at your fingertips, you can easily 
create call sequences without having to carry multi¬ 
ple widgets and awkward, rattling antlers. 

Timing and stealth are still critical, of course, but 
the Phantom Whitetail is a plus for anyone wishing 
to maximize that always fascinating deep-woods 
encounter with deer. With the speaker strategically 
placed to distract a big buck, you can optimize the 
difficult moment-of-truth shot that so often comes 
hard, especially for us close-range archers. 

- Ted Nugent 

Extreme Dimension Wildlife Calls: +1 (866) 862 2825, 
www. phantomcalls. com. 
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The perfect mix with a Sony twist. No one else could serve up such a delicious mix of digital photography 
and CD technology. Get a taste of Sony’s Mavica® CD 1000, the first and only digital camera to burn 
pictures directly onto compact disc. Holds up to 1000 images with 156 MB of memory. Captures digital 
MPEG movie clips. And the 3" CD-R slides directly into almost any Mac® or Windows® PC. 

Truly the most refreshing way to toast the digital universe. Cheers. 


Mavica 

Change the way you see the world.™ 
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A JUST OUTTA BETA 



Vitra Ypsilon 


DESIGNER CHAIR LETS YOU SLOUCH WITH STYLE 


With private offices on the wane, chairs are becoming 
a totem of workplace prestige. If your seat has fewer than 
five knobs and levers, and is made by a no-name designer 
from materials not developed by NASA - heck, you might 
as well be sitting on a stump. 





Vitra's new Ypsilon, which sells for $1,200 to $1,600, is 
certainly a swank perch. But it was created with another 
mission, too: to support (and possibly change) people's 
work habits in environments that blend long hours with 
short bursts of energy. Mario Bellini's previous chair and 
desk designs for Vitra were early steps toward this infor- 
malizing of the workplace. Ypsilon furthers the trend. 

Viewed head-on, the Ypsilon looks like a robot - or 
perhaps a person trapped inside a robot. A bulbous head¬ 
rest sits atop the backrest's Y-frame, which shows through 
the Aeron-like beaded-plastic webbing.The profile is techy 
but graceful, like an exoskeleton, and the lower part of 
the backrest contains an oval cushion filled with gel that 
reduces heat buildup at your lumbar region and "remem¬ 
bers" your profile (return from a break, and it still conforms 
to your back). Ambient light shining through the gel gives 
it a warm, green glow. 

The Ypsilon's biggest kick is its slouch factor. At the end 
of a long day, as you gradually slip into a reclining posi¬ 
tion, the seat cushion edges forward, the cartilage-like 
back changes shape, and the headrest receives your 
weary noggin.The feeling is natural and effortless - and 
the chair's panache telegraphs your status even as you're 
nodding off for the perfect power nap. - Tom Vanderbilt 

Vitra: (800) 338 482, www.vitra.com. 



TRADING WINES FOR FUN 
AND PROFIT 


LIGHTWEIGHT SNOWMOBILE IS 
BUILT FOR SPEED 


People routinely secure cases of Bordeaux en 
primeur (before release). Now you can do com- 
modities-style speculation on Burgundies, 
Bordeaux, Napa Valley cabs, and other fine wines 
before the grapes are even grown.Online exchange 
uvine offers the first-ever futures market for col¬ 
lectible vintages, taking a 3.5 percent cut of each 
transaction.This opens the historically complex 
world of wine trading to everyone, from oenophiles 
to daytraders who can't taste the difference 
between a Petrus and a pork belly. - Ed Baum 

uvine: (866) 884 6387, www.uvine.com. 

RELEASE: MARCH 


Revolt - that's what Redline did after its experi¬ 
mental featherweight sled was deemed too light 
to compete in official Snowcross racing.The 
company's first production model, the 800 Revolt, 
weighs 465 pounds - just enough to race legally. 
Beneath the $11,700 steed's curvaceous exterior 
lies a chromoly chassis and a suspension that 
allows more than twice the vertical travel of 
other systems.The 800-cc two-stroke engine 
sends screaming horses down to a 121-inch-long 
rubber track for serious speed. - Eric Putter 


Redline Performance Products: +1 (760) 598 
1970, www.redlinesnowmobiles. com. 

RELEASE: FEBRUARY 


RELEASE: FEBRUARY 


RELEASE: MARCH 


PC-Ephone 


0UER-THE-T0P HANDHELD DOES 


Conker's Bad Fur Day 


LOOK OUT! DIDDY KONG'S CARTOON 


PRETTY MUCH EVERYTHING 


CRITTER IS PACKING HEAT 


Brought to the US by an oil concern turned telco, 
PC-Ephone packs a Pocket PC, a cell phone, and 
full-screen Internet access into a single portable. 
The $1,200 device's Bluetooth wireless handset 
doubles as a stylus for the main unit's 4-inch color 
VGA touchscreen, which has four times the resolu¬ 
tion of a typical Pocket PC display. A CompactFlash 
slot accepts expansion modules such as GPS 
antennas. PC-Ephone is compatible with CDMA 
networks, like Verizon and Sprint. - Mark Glaser 

PC-Ephone, Inc.: +1 (604) 688 8370, 
www.pc-ephone. com. 


Nintendo blows jts cuddly, kid-friendly image 
with Conker's Bad Fur Day , a $69.95 3-D title that's 
chock-full of profanity, ultraviolence, and adult 
situations. When chief antagonist Conker first 
appeared as a cute little squirrel in 1997's Diddy 
Kong Racing, no one expected him to grow up 
into a hungover, gun-toting rodent. Perhaps it's 
time to swipe that N64 from your kids. 

- Scott Eaves 

Nintendo: (800) 255 3700, 
www. nintendo. com/n64. 
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bankof --we.com 


Expect to 




business you’re dreaming of. 

# . • t 


the 


To turn an exciting e-business idea into 
a reality, you need more than just financing. 
You need resources, you need strategic advice, 
you need the right connections and alliances 
-which is where eVentures can help. 

We are the investment arm of Bank of 
Singapore, a wholly owned subsidiary of OCBC 


Bank, a leading bank in Asia. At eVentures, 
we develop e-commerce opportunities for 
Bank of Singapore and OCBC Bank, as well 
as investing globally in e-businesses and 
e-enabling technologies. 

When you build a relationship with us, 
you will be able to capitalise on our solid 


financial backing and our wide network of 
partners, as well as our expertise in finance, 
technology, business development and 
marketing. 

Build your business today. Contact us 
at eVentures@bankofsingapore.com. 

Expect more from eVentures. 


eVentures 


BANKOF 

financial security online 
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SportBrain 

The World of Caffeine: The Science and Culture 
of the World's Most Popular Drug 

UNIT WATCHES YOUR STEP 

HOW WESTERN CIVILIZATION WOKE UP AND SMELLED THE COFFEE 

$99.99 

$27.50 


This innocuous little egg clips 
onto your belt or waistband 
and records the steps you take 
each day. Essentially a net- 
workable pedometer, the 
device automatically uploads 
your step data to its landline- 
connected docking station 
(shown here).Then, when 
you visit SportBrain.com, you'll 
find cool-looking charts and 
graphs that track your daily 
step count, miles traveled, 
calories burned, and how you 
compare with others. 

Of course, SportBrain won't 
measure activities like weight¬ 
lifting, although it does work 
with popular heart-rate moni¬ 
tors. It is tremendously effective 
as a silent nag, especially for 
people with sedentary careers 
(like, urn, magazine writers). 
Every time you glance down 
and see the little gadget, it's 
a reminder to take the stairs 
instead of the elevator, or to 
walk instead of drive. So the 
digital age has come to this: 
a passive guilt trip that you 
can clip onto your belt. 

- Paul Lukas 

SportBrain: +1 (408) 523 
9000, www.sportbrain.com. 


One day in 1995,1 was eating coconuts and freshly caught fish on Tapuaetai, 
a nearly uninhabited island in the South Pacific. Blue sky, clear water, litter-free 
beach - it was, without question, the most beautiful place I'd ever visited. But 
because I hadn't had my morning coffee, I was miserable. My head ached. I 
begged my companions for some kind of fix: Warm Pepsi? Used tea bag? NoDoz 
tablet? Nobody could help. 

It's hard enough to bear a day without caffeine. It's harder to imagine a world 
without the drug. In this book, science writers Bennett Alan Weinberg and Bonnie 
K. Bealer claim that at least 90 percent of the world's current population doses 
itself regularly with the bitter white alkaloid C 8 H 10 N 4 O 2 .That wasn't the case 
400 years ago, when caffeine was unknown in Europe, and most everyone on the 
Continent was zonked out on alcohol all day. German sailors drank 3 gallons 
of beer daily; children and adults had beer soup for breakfast and drank until 
they passed out in the mud. It wasn't until caffeine (and the clock) was introduced, 
argue the authors, that Europe shook off a centuries-long hangover and began 
to build what we know as modern civilization. 

With chapters devoted to the history, science, and cultural significance of coffee, 
tea, chocolate, and caffeinated soft drinks, The World of Caffeine reveals a great deal 
of surprising information about the chemical that we all take for granted. You'll 
learn,for instance, that Balzac went on occasional coffee benders, using increas¬ 
ingly stronger concoctions over a period of days, ending with him spooning dry 
coffee powder straight into his naturalistic craw. 

You'll also get a lesson in the history of caffeine prohibition. In 1633, the vizier 
of Constantinople squelched a coffeehouse craze by rounding up customers, 
sewing them into bags, and throwing them in the river. In 1911, the US govern¬ 
ment took Coca-Cola to court for selling a dangerous caffeinated beverage, and 
called in expert witnesses who claimed that the use of Coke induced college 
girls to engage in wanton sexual behavior and drove boys to practice onanism. 
Caffeine prohibition continues to this day, according to the authors: In 1995, 
Chinese police broke up a ring of 17 caffeine dealers, seizing 85 pounds of powder 
caffeine and a million caffeine pills, both of which are controlled substances there. 
Why would anyone risk jail peddling caffeine in a country with such delicious, 
plentiful tea? I'll never know. - Mark Frauenfelder 

Routledge: www.routledge-ny.com. 


Camille Bacon-Smith ( camille@voicenet.com ) is author 
of several fantasy novels and the nonfiction books Science 
Fiction Culture and Enterprising Women. 

Ed Baum ( edbaum@pacbell.net ), COO of ProjectTruffle, has 
300 bottles of Bordeaux that will be ready to drink in 2010. 

Jon Caramanica ( jonc@rslwinc.com ) is an associate editor 
at 360Hip-Hop.com and a regular contributor to The Village 
Voice, Vibe, and Spin. 

Jerome Clark is the author of Extraordinary Encounters 
and other books. 

Tim Dickinson ( dickinson@motherjones.com ) is an 
associate editor at Mother Jones. 

Craig E. Engler ( craig@www.scifi.com ) is the executive 
producerofScifi.com. 

Mark Glaser ( glaze@sprintmail.com ) has written for 
Entertainment Weekly, the Los Angeles Times, and Playboy. 

Clare Kleinedler ( ckleinedler@radiocentral.com ) is creative 
writer at RadioCentral.com and freelances for mu Magazine, 
Sonicnet, and other publications. 

Lisa Levy ( lisalevy@excite.com ) writes for Talk and 
Entertainment Weekly. 

Paul Lukas publishes the zine Beer Frame: The Journal 
of Inconspicuous Consumption. 

Peter Lunenfeld teaches in the graduate program for 
media design at Art Center College of Design, in Pasadena, 
California, and is the author of Snap to Grid: A User's Guide 
to Digital Arts, Media, and Cultures. 

Dave McElfresh ( davemcelfresh@aol.com ) is a regular con¬ 
tributor to Goldmine, Signal to Noise, and New Times. 

Chris Nickson ( cnicks@seanet.com ) writes about world 
music and runs the Web site Global Village ldiot.net. 

Ted Nugent {nugentusa@cs.com), author of the book 
God, Guns, & Rock 'n'Roll, was recently honored in VHI's 
100 Greatest Artists of Hard Rock. 

Stacy Osbaum ( osbaum@aol.com ) is the LA-based editorial 
director of URB. 

Eric Putter ( canyoninc@att.net ) has ridden motorcycles 
and snowmobiles for nearly three decades. 

Dean Suzuki teaches music history at San Francisco 
State University and is a programmer at radio station 
KPFA in Berkeley, California. 

Scott Taves ( scott_taves@hotmail.com ) is an entertainment 
journalist attracted to loud noises and shiny things. 

Tom Vanderbilt ( vandernyc@aol.com ) is a contributing 
editor to I.D.,Artbyte, and The Baffler. 
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...all within your network 
budget and resources. 


Sitara’s QoSDirector won: 
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:C 


Every company, from small enterprises 
to large service providers can achieve 
this higher state of enlightenment and 
functionality. If not, your business is at 
risk, and your competition knows it. 

Sitara’s layer of intelligence 
customizes the network to deliver 
what you need when you need it. 
Deliver quality VoIP, consistent 
application response time, fast web 
access, and guaranteed SLAs all on 
your existing network. 


We’re the 1st company to deliver an 
integrated and modular QoS (Quality 
of Service) platform worldwide that 
integrates highly scalable bandwidth 
management, a layer of application 
specific intelligence, and end-to-end 
comprehensive QoS management. 

By partnering with industry leaders, 
including Siemens, Citrix Systems 
Inc. and Sumitomo Corporation - 
Sitara protects your network with 
holistic QoS. 


$ 


Sitara 

Networks® 



www.sitaranetworks.com 


© 2000 Sitara Networks, Inc. Sitara and the Sitara Logo are registered trademarks, and 
QoSWORKS, QoSDirector and QoSArray are trademarks of Sitara Networks, Inc. All other 
trademarks are property of their respective holders. Printed in the USA. All rights reserved. 













A BEST 



Altec Lansing ATP3 


FIRST CLASS 

Evett & Shaw's Elan and Flatte 50 

Before you pull down another high-bit-rate MP3, check 
your PCs speakers. Can they do the fatter files justice? 

If not, you may want to install a proper sound system, 
such as the elegant Elan and Flatte 50. The wood, acrylic, 
and aluminum Elan cabinets each enclose a tweeter and 
a pair of downward-firing bass speakers. The companion 
50-watt Flatte amplifier's distinctive round cutouts 
serve as heat sinks. Though the beautifully built system 
sounds plush in the middle range, response falls off at 
the extremes of the audible spectrum. 

Elan and Flatte 50: $4,200. Evett & Shaw: 

+1 (801) 293 8286, www.evettandshaw.com. 

BUSINESS CLASS 

Acoustic Energy Aego2 

This satellite-subwoofer system looks modest, but it 
delivers astonishingly dynamic, accurate sound, whether 
you're chillin' out or rockin' the house. The subwoofer 
puts out real music, not just rumbling bass, and houses 
an 80-watt amplifier that custom-contours its signal to 
match the acoustic properties of the satellites' toast¬ 
shaped drivers. Aego2's depth and rich detail could turn 
anyone into a full-fledged audiophile. 

Aego2: $599. Acoustic Energy: +44 (1285) 654432, 
www. acoustic-energy, co. uk. 

COACH 

Altec Lansing ATP3 

Many three-piece systems suffer from a mid-bass "hole" 
between 100 and 500 Hz - frequencies that are too low 
for the satellites and too high for the subwoofer. Altec 
Lansing solves the problem with 3-inch, down-firing mid¬ 
bass drivers that fill in the gap between the twin 28-mm 
tweeters and the 6.5-inch subwoofer. The 30-watt sys¬ 
tem goes surprisingly deep, but if you want to wake the 
neighbors, you'll have to pay more. 

ATP3: $99. Altec Lansing: (800) 258 3288, +1 (570) 296 
4434, www.altecmm.com. 


Great stuff - tested and approued in our top-secret labs. 


Besktop Scanners Uniuersal Remotes 



FIRST CLASS 


HP Scanjet 6350C 


FIRST CLASS 



RadioShsck 15-1994 


Epson Expression 1680 Pro FireWire 

Epson's Expression 1680 satisfies the most demanding 
scanner users - even nitpicky artists. It reads 48-bit color 
at 1,600 by 1,600 dpi optical resolution, and is sensitive 
enough to capture slides, the ultimate scanner challenge. 
Letter-sized pages scan at 300-dpi color in 20 seconds. 
The flexible Expression connects via USB, SCSI, and 
firewire ports, and comes with great software for color 
management, graphics, and OCR. A transparency adapter 
is included; the optional automatic document feeder 
(ADF) costs $499. 

Expression 1680 Professional FireWire: $1,399. Epson 
America: (800) 463 7766, www.epson.com. 


Philips Pronto TSU2000 

A truly universal remote tames the most ferocious jumble 
of A/V components. If you have a bear of a system, the 
Pronto TSU2000 is the whip to wield (and its 8-Mbyte 
color successor, due out in April, looks even better). With 
2 Mbytes of memory and a huge built-in code database, 
Pronto commands any number of far-flung devices through 
virtual buttons you define for its backlit color LCD touch¬ 
screen. This wizardly wand also runs macros and auto- 
learns IR codes from other remotes. You can cook up the 
settings using the ProntoEdit app on your PC, then upload 
them to share online with other home-automation buffs. 
Pronto TSU2000: $399.99. Philips: (800) 531 0039, 
www. pronto, philips, com. 


BUSINESS CLASS 

HP Scanjet 6350C 

Designed for office use, the Scanjet includes a 25-page 
ADF and a 35-mm slide adapter. It works about as fast as 
the Epson, and scans in 36-bit color at 1,200 by 1,200 
dpi. Five buttons on the front panel let you choose scan, 
copy, scan-to-fax, scan-to-email, or scan-to-file: Once 
the flatbed captures the page, it coordinates with other 
networked devices to complete the task. The Scanjet 
connects via USB or SCSI. 

Scanjet 6350C: $499. Hewlett-Packard: (800) 722 6538, 
www.hp.com. 

COACH 

Visioneer Strobe Pro 

Many capable scanners cost less than $100, but the ADFs 
for these basic models, when available, are frustratingly 
jam-prone. A better choice is the Strobe Pro, a little sheet¬ 
fed scanner that fits nicely between your keyboard and 
monitor. You have to slip pages in one at a time, but the 
process is faster than positioning them on a flatbed. The 
USB- or serial-connected Strobe Pro captures 30-bit color 
at an honest 300 by 300. 

Strobe Pro: $199.99. Visioneer: +1 (925) 251 6300, 
www.visioneer.com. 


BUSINESS CLASS 

Sony RM-AV2100 

Sony's top controller operates 12 devices with physical 
buttons and a touchscreen - the buttons control funda¬ 
mentals like device selection, while the LCD handles the 
finer settings. As with the Pronto, it carries a database 
of codes for major products and grabs signals for other 
devices via IR transmission. You can define 15 macros for 
one-dick command sequences, and the screen's back¬ 
lighting is bright enough to illuminate your way to bed. 
RM-AV2100: $179.99. Sony Electronics: (800) 222 7669, 
www.sel.sony.com. 

CUACH 

RadioShack 15-1994 

This six-device controller from RadioShack forgoes an LCD 
for traditional buttons, but packs plenty of power for 
standard home theater setups. Like the remotes above, 
it learns codes via IR and can operate an X-10 home- 
automation system. Device-specific codes - some of 
which perform functions you may not even know your 
equipment supports - are printed in the manual, to save 
into the remote as needed. 

15-1994: $39.99. RadioShack: (800) 843 7422, 
www. radioshack, com. 
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Electronic Display Enhancement 


Innovation 


See the difference. 


only one in 400 cats suffers 
from feline diabetes. 


1 11 


only one pet food company 
discovered this solution. 






Despite the differences between cats and dogs, the nutritional treatment for feline 
and canine diabetes has traditionally been the same. However, Purina 
scientists recognized that a cat's metabolism is unique and developed the first and 
only diet which uses high-protein nutrition to effectively help manage glucose 
levels in diabetic cats. When PURINA SCIENCE is working this 
hard to improve life for one out of 400 cats, imagine what we're doing for all the rest. 


x PURINA Advancing Life. 


WWW.PUR1NA.COM 
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Dividend Reinvestment Plans 



Survival of the Slowest 

The advent of the 10-second, $10 trade relegated the slow-moving dividend reinvestment 
plan, or DRIP, to the tar pits of investment strategy. But with the stock market in turmoil, 
many investors would rather ride a brontosaurus than a tiger. Building on the DRIP's age-old 
strengths, online brokerages BUYandHOLD and Sharebuilder have reengineered it for the Net. 

DRIPs evolved as a way for old-economy behemoths like Gillette to sell shares to people too 
conservative for stock trading.Typically, investors pay a predetermined dollar amount each 
month (plus a small commission), accumulating shares while minimizing the price volatility 
through dollar-cost averaging. Dividends are reinvested automatically and at no extra charge, 
so earnings grow slowly but surely, whether or not the stock appreciates. 



Online brokerages BUYandHOLD and Sharebuilder are retooling the lumbering DRIP. 


BUYandHOLD and Sharebuilder handle these transactions online, letting investors amass 
a portfolio of even the raciest stocks - BUYandHOLD offers 4,100, Sharebuilder 4,500 - even 
if the companies don't offer DRIPs. How can they sell you $5 worth of Siebel? By aggregating 
orders for fractional shares and purchasing them at once.'That drives down transaction costs 
and gets us a better execution price," says Sharebuilder CEO Jeff Seely. 

The savings show up in commissions that make even the cheapest alternatives look pricey. 
Sharebuilder charges $2 for weekly or monthly purchases, $5 for unscheduled purchases. 
BUYandHOLD offers unlimited trades for $9.99 per month; otherwise, the commission is $1.99 
for each regularly scheduled purchase or $2.99 a la carte.To execute a sell order, however, 
Sharebuilder charges $19.95. Clearly, long-term investing is the name of the game, especially 
at Sharebuilder, which trades just once a week. BUYandHOLD trades twice daily - a more 
advantageous schedule, though it still borders on catatonia."If trading at any time of the day 
is your priority," admits BUYandHOLD president Michael Macleod,"we're not for you " 

But if you can curb your urge to second-guess the market, BUYandHOLD and Sharebuilder 
offer a time-tested alternative to the Net's fast-and-loose ethos. DRIP, it seems, is a dinosaur 
that's destined to survive. - Andrew Marks (amarks@nyc.rr.com) 

BUYandHOLD: www.buyandhold.com. 

Sharebuilder: www.sharebuilder.com. 


Floor Whacks 

The futures market has been creeping from 
the trading floor to the Net for decades. Now 
it's getting a push from an unlikely source: 
Web-based B2B hubs. In partnership with the 
Chicago Mercantile Exchange (CME), CheMatch 
.com, a chemical industry exchange, by midyear 
will become the first hub to offer futures con¬ 
tracts to individual investors online. 

Although B2B deals tend to be long-term, 
fixed-price agreements, online industrial 
exchanges have fostered the kind of quick 
turnaround and variable pricing found in stocks, 
bonds, options, and futures."B2B exchanges 
have been turning static markets into dynamic 
markets," observes Satish Nandapurkar, CME's 
managing director of ebusiness."We decided 
to partner rather than compete." 

Competition is definitely an issue. Compared 
with traditional exchanges, online hubs offer 
faster execution, lower trading costs, and con¬ 
fidentiality - qualities valued by individual 
speculators and commercial hedgers, but not 
necessarily by exchange member/owners, 
whose edge comes from their ability to read 
the subtleties of the floor. And with no mem¬ 
bership to impede progress, observes Kevin 
Wenta, CheMatch's VP of futures and options, 
"we can bring products to market more quickly 
and cheaply." 

Other hubs deal in futures-like contracts 
known as forwards, but they can only broker 
trades among commercial participants. To 
accommodate the general public, they must 
be licensed by the Commodity Futures Trading 
Commission - an arduous, time-consuming 
process. CheMatch will sidestep the issue by 
routing its futures business through the CME's 
Globex2 transaction platform, which is already 
authorized for retail trades. In return, the CME 
will gain access to a slew of new products, not 
to mention CheMatch's audience. 

If those customers have shied away from the 
pit in the past, it might be because 75 percent 
of individuals who trade futures the traditional 
way lose money, according to unofficial broker¬ 
age estimates. CheMatch's innovation could 
change that while pushing the futures market 
toward an independent, automated system - 
one that would put individual investors on 
a par with the rest of the futures community 
once and for all. - Chuck Epstein 
(cepstein@prodigy.net) 

CheMatch: www.chematch.com. 

Chicago Mercantile Exchange: www.cme.com. 
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Hedge Funds 



WDFC 


NEWP 


YHOO 


1/2/01 close (% of high YTD) 
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The proliferation of Web sites devoted to 
hedge funds - obscure private investment 
pools available only to institutions and 
accredited individuals (i.e., millionaires) - 
seemed beside the point before the stock 
market started to tank. Now it's looking 
like a godsend. The best of them, Hedge- 
World.com, gives high net-worth investors 
the tools they need to prosper whether 
the market soars or sinks. Better yet, it 
points toward a future in which the rest 
of us can do the same. 

Freedom from restrictions that govern 
mutual funds - especially disclosure 
requirements and limits on the exploitation 
of options, futures, and short sales - makes 
hedge funds risky. It also makes them 
profitable. The average hedge fund gained 
7.54 percent last year, according to the 
Hennessee Group, which monitors hedge- 
fund performance. During the same period, 
the Dow lost 5.6 percent, the Nasdaq 39.72. 

HedgeWorld.com lifts the veil on this 
exclusive and often secretive world. Regis¬ 
tration, which is free, gives accredited 
investors access to the TASS database, 
a Morningstar-like trove of performance 
and management data. For everyone else, 
there's astute news coverage, email alerts 
of fund offerings, portfolio tracking, and 
an active message board. 

The innovative kernel of the site, how¬ 
ever, is the HedgeTrust Exchange, a sort 
of eBay for hedge fund positions. The 
Bermuda Stock Exchange aids in the clear¬ 
ance and settlement of HedgeTrust trans¬ 
actions, lending an extra dose of credibility. 

"Access to information on the Web 
closes the massive gap between hedge 
funds and other investments," says Ben 
Borton, head of portfolio management 
at Hedge Fund Research."Hedge funds are 
bound to become more mainstream." 

Borton's notion isn't entirely outlandish. 
Part of the reason the SEC considers hedge 
funds inappropriate for ordinary folk is 
the scarcity of information about them. 
The increased transparency provided by 
sites like HedgeWorld might prompt the 
government to relax net-worth restrictions, 
which could bring about a paradigm shift 
in personal finance: a world in which market 
conditions don't necessarily affect the value 
of your portfolio. - Jonathan Hoenig 
(jonhoenig@aol.com) 


HedgeWorld.com: www.hedgeworld.com. 
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Antitrust Apotheosis 


Attaining market dominance ain't what it used to be. 
Old-time barons like John D. Rockefeller simply had 
to get past the US government.Today's aspiring 
oligopolists have to justify mergers and acquisitions 
in a dozen countries and nearly as many languages 
- and face the likelihood that regulators in various 
jurisdictions will impose different restrictions. 

Before approving the AOL-Time Warner merger, 
for instance, domestic authorities insisted that Time 
Warner open its cable lines to competing broadband 
providers. Meanwhile, European regulators demanded 
that AOL share its audio content with rival sites. Citing 
an earlier licensing deal with Bertelsmann, the EU 
was concerned that AOL's control over both content 
and distribution could force the market to embrace 
the company's Winamp player. 

But in a global economy, hobbling businesses 
unilaterally can be a disadvantage.That's why watch¬ 
dogs in the US, Europe, Japan, and Canada are begin- 


INDEX PERFORMANCE (as of 12/29/00) 


Name 

Since 11/BO/95 

Previous 12 mos. 

YTD 

WIRX 

+339.20 % 

-16.05% 

-16.05% 

Nasdaq Composite 

+133.24% 

-39.29 % 

-39.29 % 

Dow Jones Industrials 

+112.59% 

-6.17% 

-6.17% 


The Wired Index tracks 40 public companies selected by editors of Wired to serve as a bellwether 
for the new economy. For a complete description and the latest results, see stocks.wired.com. 

Data courtesy Bloomberg Financial Markets. 

ning to share information and tactics. Although the 
US Department of Justice opposes global regulation, 
it's working to foster these cross-border collaborations. 
After all, when corporations can fuse and divide in the 
time it takes to write a press release, American busi¬ 
ness stands to benefit from clear competitive rules. 

Among WIRX constituents, those in industries 
undergoing radical consolidation - DaimlerChrysler, 
Qwest, Vodafone, GlaxoSmithKline, and AOL come 
to mind - have the most to gain from efforts to 
harmonize antitrust regulation. But woe betide the 
multinational corporation that takes on the tinge 
of a potential monopoly: No corner of the world is 
beyond the reach of lawyers. - Phil Hood 
(phood@digital4sight.com) 


The symbol of Nasdaq's performance in 2000 is Icarus, who soared with youthful exuberance, melted his wax 
wings, and tumbled into the sea. As public companies desperately try to avoid the same fate, we can take heart 
in the stocks that instead follow Orpheus - those that have descended into Tartarus and emerged to live anew. 

Both archetypes can be found in this image, which depicts Nasdaq stocks as spheres swirling toward oblivion. 
The closer to the center a share is, the greater its price range over the past year. The farther clockwise around the 
circle it is from the white line, the more the share's January 2 closing price varies from its 12-month high: UMBF 
is as flush as ever, while YHOO has lost most of its value. With sphere size mapped to the percentage a stock has 
risen from its low, the mythic figures appear.The yellow giants (CPTS, GYMB) - potential Icarus stocks - are still 
flying high.The blue behemoths (ETYS, AZTC, SATH, MDKI) are Orpheus stocks, returning from the void. 

Anyone who bought MDKI before it rebounded could have made a 1,400 percent profit. But if you have the 
stomach for that kind of penny-stock brinkmanship, you'd best follow the advice given to Orpheus himself: 


Orpheus Ascending 
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Don't look back! - Clem Chambers (clemc@advfn.com) 
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>r a prospectus, which you should read carefully before investing in the Wireless World Fund™.The prospectus contains more information, including the charges and expenses related to an 
ig investment in the Fund, potential risks associated with foreign investing as well as the risks of investing in smaller companies and technology/telecommunications companies. Risks of 
n investing include higher volatility, the possibility of government expropriation, the value of foreign currencies declining relative to the U.S. dollar, and political, social or economic instability in 
icular region which may cause the value of a fund's investments to decline. Risks of investing in smaller companies include higher volatility than larger companies and the potential difficulty 
ing these stocks during market downturns (illiquidity). Risks of investing in a particular industry sector include the potential to be more adversely affected by market downturns than a 
>lio that is more broad-based.The Fund is distributed by First Fund Distributors, Inc., Phoenix, AZ 85018. (03/01) 


INVESTEC WIRELESS WORLD FUND™ 



The evolution of financial opportunities. 

Introducing the Investec Wireless World Fund™ 

The signs are everywhere. Even if you can't see them. Wireless technology has 
become the most important development in communication since the internet 
began. Not only is it groundbreaking, wireless is a key investment theme of the 
future. So benefit now with the Investec Wireless World Fund™, designed to take 
advantage of the new developments and growth opportunities in Wireless 
technology. 

Visit www.investecfunds.com/850 or call 800-915-6565, ext. 850 for a free investor 
kit, including a prospectus. 

Participate in the sweeping changes in world economies. Go ahead. Hopefully Out of the Ordinary 

you’re WAP-enabled. 

Investec 


Asset Management 






Put Your Company 


■ m on the m 

Internet 
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Microsoft 0 Frontpage 0 
& IMC Online® 


It's Easy with 




Microsoft Frontpage , the World's most popular Web site development tool, 
is designed for optimal performance on Microsoft Windows NT Servers . 
Without Windows NT Servers, some features just won't work. 

IMC Online provides the best supp ort in the business for 
all the features of Frontpage 2000 and Frontpage 98. 

In fact, IMC Online hosts more Frontpage Web sites on 
NT Servers than anyone else in the World! 



1-800-749-1706 (US & Puerto Rico) 


• N L I N E 


Canada Sales 

1-800-743-3360 

International Sales 

(US Code) + 404-252-2972 


www.imconline.net 

1 - 800 - 749-1706 


©1999 Interactive Multimedia Corp. All rights reserved. All products and company names mentioned herein are the trademarks of their respective owners. 











Standard Hosting Plan 


On the Internet, 

Speed and Reliability are Everything! 

IMC Online's servers utilize the power of Microsoft 
Windows NT 4 .0 Server and the incredible speed 

of Internet Information Se r ver 4.0 . The result... 
The fastest Web Sites on the Internet today! 



■ 40 MB Hard Drive Space 

■ 1000 MB of Data Transfer 

■ 24 hour Domain Name Registration 

■ International Domain Names 

■ 5 POP3 Email Accounts 

■ Email Forwarding 

■ Detailed Web Site Statistics 

■ Personal CGI-bin Directory 

■ Microsoft Active Server Pages 

■ Microsoft Index Server 

■ 24 hour FTP Access 

■ 24x7 TechSupport 

■ Microsoft Visual InterDev Support 

■ Frontpage 2000 and 98 Support 

■ RealAudio and RealVideo Support 

■ 0C3 Internet Connections 

■ Access 2000 Database Support 

■ Visual FoxPro ODBC Support 

■ Microsoft Office 2000 Publishing 

■ 30 Day Satisfaction Guarantee 


Speed is nothing without reliability. 

In addition to providing you with the world's most 
sophisticated servers, IMC Online gives reliabil i t y 
th at sets the standard in the hosting industry. 

With state of the art monitoring equipment and 
Cisco routers , your site will be up an d run ni ng 
around the clock. In fact, Cisco Systems is one of 
our valued customers. 


The Features you need, 
at a price you can afford! 


$24.95 per month* 


IMC Feature Plus Services 


■ Extended Volume Hosting Plan 

► Shopping Cart Support 

► SSL 3.0 Secure Pages 

► Domain Name Parking 

► CyberCash Transaction Support 

► Additional Domain Names 

► Microsoft SQL Server 7.0 

► Password Protected Web Access 

► Enhanced POP3 Email Accounts 

► Email List Servers 

► Plus More... 


IMC Online's premiu m qua lit y h osting p lans 

support all the features you need to create and 
manage a dynamic, traffic building presence on 
the Internet. With support for all popular 
d e velopment tools. Internet commerce, and 
databases - you get more with IMC Online. 

All at a price you can afford! 


Order your site today! 


Online at www.imconline.net 
email at sales@imconline.net 
1-800-749-1706 (US & Puerto Rico) 

Canada Sales 

1-800-743-3360 

International Sales 

(US Code) + 404-252-2972 
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*Setup fees may apply, services billed quarterly or annually 
FREE setup on 12 month prepaid hosting agreement 
Network Solutions domain registration fees may apply 










































































WEB HOSTING 


Server Features: 
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AIT 


Dedicated and Co-location Solutions 
ASP Hosting Solutions 



AIT also offers discounts on the following services: 


Microsoft o 
SharePoint 


Rated # 1 Web Hosting 
Company with RateHosts 

No Setup Fee If Switching From A Competitor 

Ask About a Month of FREE Hosting 


Domain Name 
Registration 



I Internet 
Access 


Powered by Microsoft.NET Technologies 

Secure Digital 
Certificates 

secure LOOK 


• FREE Domain Name Registration 
www.yourcompany.com 
TOLL FREE Technical and Billing Support 
Dedicated IP Address on VST 
99.9% Network Uptime Guaranteed 
30 Day Money Back Guarantee 
Unlimited Hits 

Application and Ecommerce Hosting 

Ecommerce Enabled and Ready 

Secure Credit Card Processing 

Redundant OC12 & DS3 Backbones 

Redundant Cisco 7000 Series Routers 

On-Site UPS & Generator Backup 

Your Own FTP Directory 

Your Own CGI-BIN 

Access to all config files 

Unlimited POP Email Accounts 

Unlimited Email Forwarding/Aliases 

Unlimited Email Autoresponders 

Anonymous FTP 

Password Protected Directories 

Easy to Use Control Panel 

Online Billing Status 

Real Time Ticket Support System 

Webalizer Statistics and Log Files 

Daily Tape Backups/DataVault 

MS FrontPage'Extensions 

FREE Marketing Newsletters 

FREE Park Domains 

FREE SSL & PGP* 

FREE CGI/JAVA Libraries 
FREE AIT Mall Listing & PAL 
FREE MCart Webstore / Shopping Cart 
FREE Guestbook & ChatRoom 
FREE Customer Support Queue 
Telnet Access - SSH Access 
mSQI! and MySQL Database Support 
Real Audio/Video capabilities 
Macromedia? Adobe* NetObjects Fusion® 
MCPS? CyberCash? Payment Net® 
eToolS Office Suite - Chat, Web Based Email 
BBS, Auction, Calendar, Banner Exchange 

WAP Enabled (Wireless) 

FREE Search Engine Submission 


Your Hosting Solution 

Virtual 
Server 1 

Virtual 
Server 2 

Virtual 
Server 2+ 

Virtual 
Server 3 

Virtual 
Server 3+ 

Window2K 

Powersite 

Win2K 

Reseller 

Disk Space (can be customized) 

155 MB 

300 MB 

340 MB 

700 MB 

720 MB 

155 MB 

350 MB 

Data Transfer 

30 GB 

40 GB 

50 GB 

60 GB 

70 GB 

20 GB 

40 GB 

Max # of domains you can host 

N/A 

25 

25 

75 

75 

N/A 

25 

Base Monthly Server Cost 

$18.95 

$59.95 

$89.95 

$149.95 

$199.95 

$18.95 

$89.95 

Max. per domain cost @ $2.00/domain/mo 

N/A 

$50.00 

$50.00 

$150.00 

$150.00 

N/A 

$125.66* 

Max. possible cost to you/ month 

$18.95 

$109.95 

$139.95 

$299.95 

$349.95 

$18.95 

$214.95 

Your monthly gross profit @ $19.95 domain 

N/A 

$498.75 

$498.75 

$1,496.25 

$1,496.25 

N/A 

$548.75** 

Your monthly net profit 

N/A 

$388.80 

$358.80 

$1,196.30 

$1296.30 

N/A 

$333.80 


Additional domains for Windows2000 Reseller Hosting Solution - $5.00/month 
**Monthly Gross Profit reflects resell price of $21.95 


http://www.aitco m.net 

sales@aitcom.net 


"AIT's unique & powerful Virtual Server Technology (VST) gives you the competitive edge" 
"Includes lots of FREE standard features you can RESELL" 
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Making Money On The Web Begins 
By Not Wasting Money On The Web. 

Unless you've got money to burn. Interland is the 
way to go. Our complete solutions include everything 
from shared hosting to dedicated and high-availability 
hosting to Web site design, all at an unbeatable value. 

That's why we're rated #1 by PC Magazine and 
Windows NT Magazine . So whether you're already 
on the Web or ready to get started, call us to learn 
how we can make the Web work for you today, 
and grow with you well into the future. 


The Interland Standard 

Unconditional 30-day, money-back guarantee 
■ E-mail accounts for your Web site 
■ 150 MB starting at $19.95 
■ 24/7 toll-free support 
■ 99.9% uptime 


www.interland.com 


NASDAQ: ILND 


We make the Web work for you: 


_ 

J 

_ 



__ 


_ 












WIRED MARKET 

WEB HOSTING 





The Support and 
I Services You Need 
III backedhva 
J Lightning Fast 


oik Solid Network. 


A Rock Solid, Fully Redundant Network built on a Dual OC48 Backbone 
& a Gigabit Fiber Optic Infrastructure, featuring Juniper Routers, Cisco 
Switches and IBM, HP & Compaq Servers. Utilizing direct access to 
each of the major backbone providers, powered by a unique network 
infrastructure and proprietary routing technology, we deliver you 
mission critical speed and reliability. And we back our network with 
our friendly, knowledgeable support staff, 24 hours a day, 7 days a 


week. So stop screaming at them, and talk to us. 


Call Toll Free - 877-773-3306 or visit www.datapipe.com 


A Hosting Company You Can Swear By, Hot at 


DEDICATED HOSTING - Compare our Pricing & Service! 

Dedicated Servers put you in control. DataPipe provides the hardware, software & network, you control the 
content & administration of your own server. But "In Control" does not mean "On Your Own"! We provide 24x7 
monitoring and support of your server and network to make sure that your site is online and available. We also 
provide affordable Managed Server Solutions. Whether you are looking for managed services, or you prefer to 
manage your server yourself, we have the platforms and options to support you. 

DEDICATED SERVERS: Your choice of Windows NT 4.0 or 2000 , FREE BSD, RedHat 6.2 
Need A Custom Solution? Call for a Quote! 

FAST START - $295 a month, 30GB IDE Hard Drive, 128 MB RAM, Intel Pentium 3 800 Processor, 
50 GB Data Transfer, 10 IPS 


BUSINESS - $395 a month, 9GB SCSI Hard Drive, 256 MB RAM, Intel Pentium 3 866 Processor, 
50 GB Data Transfer, 10 IPS 

CORPORATE $520 a month, 18GB Drive Ultra2 SCSI, 512 MB RAM Intel Pentium 3 866, 100 GB 
Data Transfer, 30 IPS 

ENTERPRISE $895 a month, RAID 5 Configuration. Four 9GB 10K Ultra2 SCSI Drives, 1GB RAM , 
Dual Intel Pentium 3 866 Processors, 200 GB Data Transfer, 50 IPS 


FEATURED APPLICATION SERVERS: 


COLD FUSION SERVER $595 a month, 9GB SCSI Drive, 512 MB ECC REG SDRAM , Intel Pentium 
3 866 Processor, 100 GB Data Transfer, 50 IPS, ColdFusion 4.52 Included 

Microsoft SQL Server $1,295 a month • SQL 7.0 or 2000, Dual Intel Pentium 3 800 Processors, 

1 GB Ram, Raid 5 Configuration, 300 GB of Data Transfer 

Microsoft Windows Media Server $1,295 a month, Windows 2000 Server, Windows Media Server, 
Dual Intel Pentium 3 800 Processors, 1 GB Ram, Raid 5 Configuration, 250 GB of Data Transfer 

COBALT RaQ 3 HOSTING - All Cobalt Servers include FREE Backup Services! Compare & Save! 

DataPipe offers the best pricing and support on Cobalt RaQ Servers! 

RaQ Pro $199 a month! 10.2 GB Hard Drive, 64 MB RAM 10 IP’s * 50 GB Data Transfer 
RaQ PIUS $275 a month! 20GB Hard Drive 128 MB RAM 20 IP’s 80 GB Data Transfer 


Now Everyone Has the Power! 

Introducing SureShopping sm 

The concept behind SureShopping is simple: To provide you with an 
extremely fast, scalable, and full-featured ecommerce system without 
the need to browse through miles of code or documentation. 


COBALT RaQ 4 HOSTING 

RaQ4 PIUS $350 a month. 15.2 GB Drive, 256 MB RAM, 40 IP’s, 100 GB Data Transfer 

Power RaQ $399 a month.Two 20 GB 7200RPM Drives - Raid 1, 512 MB RAM 40 IP’s, 100 GB Data Transfer 

Real RaQ 4 $350 a month 256 MB RAM, 100 GB Data Transfer, Real Networks Streaming Media Server License 


Managed Solutions Available • Clustering, VPN and Load Balancing Available • 24x7x365 Proactive Monitoring & Support 
State of the Art DataCenter - Our world-class facilities feature raised floors, a temperature & humidity controlled environment with HVAC 
temperature control systems, with separate cooling zones & seismically braced racks. They offer a wide range of physical security features, 
including state-of-the-art smoke detection and fire suppression systems, motion sensors, & 24x7 secured access, as well as video camera 
surveillance & security breach alarms. Within these facilities, DataPipe delivers high levels of reliability through a number of redundant sub¬ 
systems, such as multiple fiber trunks from multiple sources, fully redundant power on the premises, and multiple backup generators. 


VIRTUAL HOSTING RESELLER PLAN 
Just 39.95 a month, $29.95 Set Up Fee 

IOO MB of disk storage, IOGB of data transfer, 50 e-mail accounts 
Each of your clients can have their own domain & ip number 

Your Setup fee includes your first domain, additional domains have a $14.95 set up fee each 


DataPipe PRIVATE SERVER - $149.95 a month 

Same functionality as a Dedicated Server! - Ideal for Resellers! 

One GB of Storage, no limits on websites or e-mail accounts 
Brand Your Own Services, even provide your own DNS Services 
Easy to Use Control Panel for you and your users! 


SureShopping - $49.95 a month 
Complete E-Commerce for Everyone! 

300 MB of Disk Storage, 30 e-mail accounts, 20GB of Data Transfer 
First Month Free, No Setup Fee - limited time offer 
So easy to use, yet so powerful 


POWER MEDIA PLAN - $49.95 a month 
Real Server or Windows Media Server 

200 MB Disk Storage, 20 GB Data Transfer, 20 E-Mail Accounts 
Unix or NT, Support for Frontpage 2000, ASP, Perl 


THE POWER PLAN - $19.95 a month 
Your First Month is FREE! NO SET-UP FEE! 

IOO MB Disk Storage, lO GB Data Transfer, 20 E-Mail Accounts 
Unix or NT, Frontpage 2000, ASP, Perl 


STOREFRONT PLAN - $35 a month, No Set Up Fee! 

IOO MB of Disk Storage, 10 GB Data Transfer, 20 E-Mail Accounts 
Use StoreFront 2000 E-Commerce Software to add Full Featured 
E-Commerce to your Frontpage Web! - FREE SSL Access 


Registered Web Presence Provider for Microsoft Frontpage® 2000 
Support for: SQL & Access Database, Visual InterDev, ASP, PHP 
Card Service International Partner • CyberCash Enabled Partner 
VeriSign Hosting Partner • Thawte Hosting Partner • Media House Stats 
Support for: NetObjects Fusion, Dreamweaver, Go Live, Frontpage 


SureShopping is so easy to use, yet so Powerful, you can build a full 
featured store in hours, with more built-in functionality than any 
comparable product. SureShopping is a truly dynamic web-based 
application, designed and developed for use with Active Server Pages 
(ASP) running on the Windows 2000 Server platform, utilizing a back¬ 
end SQL Server 2000 database. This software architecture provides 
an extremely fast, efficient, and robust operating environment. 


Complete store management is performed using the "Merchant 
Console". The Merchant Console utilizes IFrame technology to provide 
an intuitive interface for store maintenance, including a recognizable 
and easy to use folder based navigation system, as well as instant 
access to help 

documentation via SureShopping "SiteLINK" Technology. 


ADVANCED NT HOSTING PLAN - $99.95 a month 
200 MB of Disk Storage, 30 GB Data Transfer, 40 E-Mail Accounts 
Servers are limited to 20 websites for maximum performance! 
Visual InterDev, Index Server, AspUpload, ASPMail, SAFileup 
Add 50 MB of SQL Storage for just $40 a month 


COLD FUSION PLAN - $99.95 a month 

200 MB of Disk Storage, 30 GB Data Transfer, 40 E-Mail Accounts 

Includes 50 mb of SQL Storage 

Lightning Fast Raid 5 Servers 

BUSINESS BUILDER PLAN - $35 a month 

IOO MB Storage, 10 GB Transfer Allowance, 20 E-Mail Accounts 
$75 Set Up Fee includes MIVA MERCHANT Software! 


• Secure Transactions (SSL) included 

• Supports Authorizenet, CyberCash, 
Linkpoint, PayPal, Signio 

Features Include: 

• Drop Shipping 

• Inventory Tracking Customization Options 

• Fully Customizable Form Fields 

• Category and SubCategory Support 

• Weight/Size Shipping Support 

• Unique & Customizable Marketing Features 

• Full Customizable Vendor Support 

• Full Support for “Members” Shopping 

• “QuickCart” for Fast Checkout 
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See it looking up at you with those puppy dog eyes? 

Your Data - your loyal, dependable Data - 

just wants to be FREE. 

FREE to follow you 
anywhere 

3WCorp gives you online stor¬ 
age space for all your files. 
Access them at any time, from 
any computer connected to the 
Internet. Treat the storage space 
just like one of your hard drives. 
Youll be able to work with your 
Data anywhere, with absolutely 
no hassle. 


dGQl 


with friends 

With 3WCorp, it's easy to share 
your Data with co-workers, 
clients, friends - anyone. Of 
course, oursecurity systems keep 
a close watch so it doesn't go 
running off with strangers. 

FREE to grow 

Your Data might not take up 
much space now, but it's bound to 
grow. That's why 3WCorp makes 
it simple to upgrade your ser¬ 
vice plan at any time. 


3WCORP IS THE ULTIMATE INREMOTE DATA ACCESS, FILE PROTECTION AND WEB HOSTING! 

SECURE DATA STORAGE & ONUNE BACKUP , 

• STORE, ACCESS & SHARE FILES - ANYWHERE, ANYTIME 

• EASY, DEPENDABLE BACKUP SOLUTIONS 

• INTEGRATION WITH YOUR MS WINDOWS® DESKTOP 

• MULTI-PLATFORM SUPPORT VIA WEB INTERFACE 

• FILE COMPRESSION FOR FAST TRANSFERS 

month 


• 99.999% UPTIME & SUPERIOR PERFORMANCE 

• DOMAIN REGISTRATION FOR JUST *12 PER YEAR. 

• FREE SiteCreator & account management tool 

• INSTANT ACCESS TO YOUR NEW ACCOUNT 

• 30-day money-back guarantee* 

month 


PLANS START AT 


PLANS START AT 


(Try our Data25 plan for 30 days free of charge.) 


Visit WWW.3WCORP.COM or call 1-888-5-3WCORP (1-888-539-2677) 


DATA STORAGE | ONLINE BACKUP | WEB HOSTING | 





























fatcow web hosting 


www.fatcow.com 


$99 a year...including domain name! 


Spme Things Need Limits. You Don’t. 

Web hosting with all the hits and transfers you'll ever need! 


• Unlimited hits and transfers 

• 150 MB of storage 

• 25 POP email accounts with unlimited aliasis 

• Registration in over 600 search engines 

• Free secure server access 

• Redundant 0C3 connections to the Internet 

• Use of TOPCHOICE control panel 

1 Full access logs with hourly updates 
High performance servers 
Generous Reseller program 
NO HIDDEN CHARGES 


Choice 

SYSTEMS INC. 

A RADIANT Communications Inc. Company 


TOPCHOICE has been exceeding customers' 
expectations since 1994. Contact us today. 

www.topchoice.com/wd info@topchoice.com 

1-888-219-2111 


We do not host adult sites. 


*Pre-paid for one year 


High Quality • High Speed • Reliable T-3 Connectivity 

100MB • 100 email accounts • 5GB Data Transfer • CGI/PHP • Control Panel • MySQL • Moo 


s Free domain name 
s Hosting for one full year 
s Instant set-up 
s Free shopping cart 

s Secure e-commerce transaction support 
s Fabulous toll-free tech support 


Sign up online for 
instant set-up or 
call us toll-free at 

1-877-5 FATCOW 
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200 MB Disk Space $ 
6 GB Data Transfer 


13.95 


Web Hosting 


/mo 


we Won't leave Yoo Hanging. 


Reliability. 
99.9% Uptime. 
Superior Support. 


Your web site is crucial to your business. 

We provide you with the highest level of 
service, and it is this dedication to our 
customers that makes us a leader in the 
web hosting industry. We provide 99.9% 
uptime and 24x7 support to ensure that 
your web site is up and running at all times. 
We offer scalable solutions, so that you can 
change with the changing needs of your 
business. Backed by our state-of-the-art 
network centers, and the fastest possible 
connections to the Internet, you are assured 
the ultimate level of performance for your 
web site. 


Don't wait until you are left high and dry - 
sign up with Hostway today. 


Ecommerce Hosting $29.95 /mo 


Standard Hosting $13.95 /mo 


200 MB of disk space 
6 GB of monthly data transfer 
5 POP3 email accounts 
Microsoft* FrontPage® extensions 
SiteControl™ web control panel 
Site Mail™ web-based email 
Your own cgi-bin, SSL, webstats 
...plus much more! 


200 MB of disk space 
6 GB of monthly transfer 
15 POP3 email accounts 

FREE Miva* Merchant™ Shopping 
Cart (a $495 Value) 

Vo la no Realtime Chat 

and Real ™ Audio/Video support 

Includes all Standard Hosting features 


1.800.397.2449 

sales@hostway.com 


30 Day 







Sign Up Online: www.hostway.com/wired 























Now supporting Microsoft® Windows® 2000 Server! 


[ Microsoft! 


Certified 


Microsoft® technology 


Clustered Solutions 


Dedicated Servers 


Shared Servers 


_ 


MARCH ADLINKS 


3 W Corp 

www.3wcorp.com 


IMC Online 

www.imconline.net 


Advanced Internet Technologies 

www.aitcom.net 


Innerhost 

www.innerhost.com 


Datapipe 

www.datapipe.com 


Interland 

www.interland.com 


Domain Direct 

www.domaindirect.com 


Modern Postcard 

www.modernpostcard.com 


Fatcow Web Hosting 

www.fatcow.com 


Top Choice Systems, Inc. 

www.world.topchoice.com 


Hostway 

www.hostway.com 
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iNNERHOST, an advanced Application Service Provider, 
manages and distributes web-based solutions across 
the Internet. iNNERHOST delivers high-end application 
services to enterprise customers as well as turnkey 
application packages to small and mid-sized businesses. 
Thousands are turning to iNNERHOST to outsource 
their information technology needs. 
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Direct Marketing 


Easy & Inexpensive 

Whether you need 500 postcards, 
a million, or more — starting at just 
$95, we cant be beat. Use our own 
exclusive PRO DESIGNER™ & FTP 
your files. We’ll print your postcards 
& even mail them for you! 


Visit our website or call NOW 
for your FREE sample kit! 


^tdomain 


REGISTER TODAY AT www.domaindired.com 


"Because people need Names' 


WWW.MALESSENTIALS.COM 

(ToU Free 877-G02-MALE) 

Rogaine & Minoxidil - 
lowest prices, rapid delivery 
FREE Membership saves you even 
more! 


WIRED, the Market Leader, Continues 
To Experience Tremendous Growth: 


Newsstand sales are up 37% (1998 vs 1999) 


Subscriptions are up by 50,000 plus per issue 


Wired Market Line Ads: 

For as little as $354 (per insertion) 
you will reach 1.94 million 
of today’s digital leaders. 

To Place your order contact: 
market@wired.com, 212.286.5262 


WIRED MARKET is Distinctive, Providing a 
Unique and Effective Platform For Advertisers: 

WIRED MARKET has grown significantly - ad pages have 
increased 65% YTD 


Largest Newsstand Sales Among New Economy and 
Traditional Business books 


Sources: Publisher's Count, Research Solutions Reader Panel Study, 2000 


tfww.sallysphOTOs.com 

me@sallyspliotos.coni 


Personal Identity Account 1 

Includes: 

► www.yourdomain.com ► Personalized email address; 

^ Domain forwarding ► Full suite domain management tools ► Web based email 
^ Website building tools ► Hit statistics ► And much more! 

All this for only $39.99 a year! Or $69.98 for 2 years (save $10.00!) 
Domain Name Parking also available starting at only $29.99 a year 


modernposteard.com 


© 1993 Modern Postcard. All rights reserved. 











> The only e-business event based on 25 years of 
business data exchange experience! 


UNLEASH YOUR E-POWER 

• New Web-Based Business Models 

• Keeping the Customer E-cstatic 

• Building Supply Chains and Trading Communities 

• Navigating the Digital Marketplace 

• Emerging Technologies and Tools 

• Business Process and Organizational Requirements 

• Making XML Happen in E-Business 

• Security and Quality Assurance 


Don't miss The E-Business Event of 2001! 

For Conference and Exhibits information, contact us today. 

1-800-217-6113 

mwatson@disa.org or www.disa.org 


How WIRED are YOU? 
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Join the WIRED Reader Panel and enter for your chance to win a 

Pioneer Dolby Digital & DTS Home Theater System. 


WIRED is looking for ongoing reader feedback. Join the WIRED Reader Panel and 
receive newsletters, special invitations to WIRED events, surveys, and details about 
upcoming opportunities. 


Email readerpanel@wired.com today and you will be automatically entered 

to win a Pioneer Dolby Digital & DTS Home Theater System 

from WIRED. Include name, address and phone number. Enter by April 9, 2001. 


DISA's E-Business and Internet 
Conference & Exhibition 


March 7-9,2001 
Moscone Convention Center 
San Francisco 


Pioneer Dolby Digital & DTS Home Theater System Features The HTP209 is a complete 100 wattx5 Dolby Digital/DTS system. If you're ready for that rum¬ 
bling, dynamic, theater-quality sound, than this is a great package for you. Just add your DVD player or VCR and a TV and you're ready to roll. 


NO PURCHASE NECESSARY. 

Sweepstakes is offered to US legal residents 18 years of age and older as of date of entry. Odds of winning depend on number of entries received. All entries 
must be received by 11:59 PM PT on April 9,2001. Entrants must send an email to readerpanel@wired.com and must include entrant name, address, and 
phone number. One entry per email address will be entered into the Sweepstakes. Prize does not include TV and VCR or DVD. See page 203 for official rules. 

























Colophon 

Wired is designed and produced digitally. 

Our thanks to the makers of the following: 

Hardware 

Apple Power Macintosh G3 and G4 desktops, iMacs, and PowerBook 
computers; Agfa SelectScan Plus, DuoScan T2000 XL, Arcus II, and 
Vision 35 scanners; Eurocore Hi-Scan drum scanner; Apple Studio 
Display monitors; Radius PrecisionView and IntelliColor monitors; 
Sony monitors; Hewlett-Packard LaserJet printers; Canon CLC 1150 
digital color printer/copier with ColorPASS-V55 Fiery; APS, MicroNet, 
and La Cie storage media; Iomega Zip and Jaz drives; La Cie CDRs; 
Quantum DLT autoloader; Hammer Storage RAID drives; VST FireWire 
drives; Palm handheld devices; OmniSky wireless service. 



WIRED Reader Panel 
SWEEPSTAKES 


OFFICIAL RULES NO PURCHASE OR PAYMENT OF ANY 
KIND IS NECESSARY TO ENTER OR WIN THIS SWEEPSTAKES. 

A purchase will not improve chances of winning. 

Participation constitutes entrant's full and unconditional agreement to and 
acceptance of these Official Rules. The Wired Reader Panel Sweepstakes 
("Sweepstakes") commences at 12:01 am PT on January 16, 2001 and ends at 
11:59 pm PT on April 9, 2001 ("Sweepstakes Period"). Sweepstakes is spon¬ 
sored by Wired Magazine, a division of The Conde Nast Publications Inc., 520 
Third Street, 3rd Floor, San Francisco, CA 94107 ("Sponsor"). 


Software 

Word processing and tracking: Microsoft Office 98. 

Page layout, illustration, and graphics support: QuarkXPress; 

Adobe Acrobat, Dimensions, Illustrator, Photoshop, Premiere, and 
Streamline; Equilibrium DeBabelizer; Macromedia Fontographer. 
Research: Financial information: Bloomberg Financial Markets; 
Published information: Lexis-Nexis, Dow Jones Interactive. 
Typography: Text: Adobe Myriad and Wiredbaum; Heds: Adobe, Emigre, 
FontShop, FUSE, HoeflerType Foundry, House Industries, [T-26],Thirstype. 
Networking: Cisco enterprise routers and switches; 3Com hubs; 

Apple Work Group Servers with AppleShare IP; Shiva LanRover D56; 
Dantz Retrospect 4.2; Netopia Timbuktu Pro 5.2.3; Qualcomm Eudora 
Pro 4.3; Neon Software's CyberGauge 2.2.1; Dartmouth College's 
Intermapper 2.1.1; Sustainable Softworks' IPNetMonitor 2.4; Peter 
Lewis'Anarchie 3.7; InTrec Software ProTerm 1.2.5; AG Group's 
EtherPeek 4.0.1; Aladdin Systems'Stufflt Deluxe; Jim Matthews' Fetch 
3.0.3; Microsoft Internet Explorer 5.0; Netscape Communicator 4.72. 
Electronic prepress and printing by Quad/Graphics Inc., 

Saratoga Springs, New York. 

Electronic prepress is performed in-house at Wired using scans from 
the Agfa SelectScan Plus, DuoScan T2000 XL, Arcus II, and Vision 35 
scanners and the Eurocore Hi-Scan. Additional color separations are 
made on a Linotype-Hell ChromaGraph S3900. Initial color corrections 
are performed on Apple Power Macintosh G4s using Adobe Photoshop. 
Composed pages are ftp'd to Quad/Graphics, where they are converted 
to PostScript through a Scitex Brisque, translated into Scitex language 
using software version 2.2, and then proofed on the paper stock using 
Kodak Approval and Creo Spectrum digital color-proofing systems. 
Composed digital proofs are then submitted for final approval. Final 
images and text are electronically imposed using a Creo Thermal 
Platesetter 3244. Printed on multiple Heidelberg Harris M-1000B web 
presses and bound on a Heidelberg Harris Falcon 232 Perfect Binder. 
Printed on paper from Blandin and Inter Lake Papers. 

Cover: 146#8 Consol Brilliant Dull Cover;Text: 40# UPM Ultra Silk. 

Song lyrics that helped us get this issue out: 

"Friday night, I'm going nowhere"; "people will see me and cry"; 
"television man is crazy, saying we're juvenile delinquent wrecks"; 
"and it hurts like brand-new shoes"; "a candy-colored clown they 
call the sandman tiptoes to my room every night"; "I'm a sucka for 
cornrows and manicured toes"; "you give me that funny feeling in 
my tummy"; "big deal, that's the way we all feel." 

Wired, March 2001. Volume 9, Issue Number 03. 

Wired is a registered trademark of Advance Magazine Publishers 
Inc., published through its division,The Conde Nast Publications Inc. 
Copyright ©2001 by The Conde Nast Publications Inc. All rights 
reserved. Wired (ISSN 1059-1028) is published monthly by The Conde 
Nast Publications Inc., Conde Nast Building, 4 Times Square, New 
York, NY 10036, which is a subsidiary of Advance Publications Inc. 
Steven T. Florio, President and Chief Executive Officer; David B. 
Chemidlin, Vice President and Treasurer; Jill Bright, Secretary. 
Subscription rates: In US and possessions, US$24 for 12 issues. In 
Canada, US$40 for 12 issues (includes GST and HST where applicable). 
Elsewhere, US$70 for 12 issues, payable in advance. Periodicals postage 
paid at San Francisco, CA 94107, and at additional mailing offices. 
Occasionally, we make our subscriber list available to carefully screened 
companies that offer products and services we believe would interest 
our readers. If you do not want to receive these offers and/or information, 
please advise us at PO Box 55689, Boulder, CO 80322-5689. 
POSTMASTER: Send address changes to Wired, PO Box 55689, Boulder, 
CO 80322-5689. 


“RETURN TO SENDER” 

The Wired "Return to Sender" Contest 
Official Rules (See page 43.) 

NO PURCHASE NECESSARY TO ENTER TO WIN 

The Wired "Return to Sender" Contest is sponsored by Wired, 520 Third Street, 

3rd Floor, San Francisco, CA 94107-1815 ("sponsor"). 

Eligibility: Contest is open to residents of the United States and Canada (excluding 
Quebec), except employees of Wired. Enter by sending in your postal art (any mailable 
object) for consideration, along with your name, address, email address (if any), and 
telephone number, to: 

Wired 

520 Third Street, 3rd Floor 

San Francisco, CA 94107-1815 

Entries for the June issue must be received no later than March 1. One winner will 
be chosen based on the most unusual entry on or about March 9. One entry per person 
permitted. All entries become the property of the sponsor and will not be acknowledged 
or returned. All decisions by the judges are final. Grand prize: one (1) Wired T-shirt 
(approximate retail value $30). Void in Puerto Rico, the Canadian province of Quebec, 
and where prohibited. If the winner is a resident of Canada, the winner may be required 
to correctly answer a time-limited arithmetical skill-testing question. Subject to all 
federal, state, local, and provincial laws and regulations. Income and other taxes, if any, 
are the sole responsibility of the winner. 

For the name of the grand prize winner, send a self-addressed, stamped envelope 
to Wired "Return to Sender" Contest Winner (June), 520 Third Street, 3rd Floor, San 
Francisco, CA 94107-1815, after March 9. 

Acceptance of the grand prize constitutes consent to use the winner's name and 
likeness for editorial, advertising, and publicity purposes without further compensation 
(except where prohibited by law). 




Eligibility: Sweepstakes is offered to legal US residents 18 years of age and 
older as of the date of entry. Employees of Sponsor's advertising, promotion 
and fulfillment agencies, legal advisors and their immediate family members 
and persons living in their same household, are not eligible to participate in 
the Sweepstakes. Void in Puerto Rico, outside the U.S. and where prohibited. 
Subject to federal, state, and local laws and regulations. 

How to Enter: Entrants must send an email to readerpanel@wired.com. 

Entries must include entrant name, address, and phone number. One entry 
per email address will be entered into the Sweepstakes. 

All entries must be received by 11:59 PM PT on April 9, 2001. Entries that are 
lost, late, misdirected, garbled, or incompletely received for any reason, 
including by reason of hardware, software, browser, or network failure, 
malfunction, congestion, or incompatibility at Sponsor's server or elsewhere, 
will not be eligible. 

Winner will be selected in a random drawing on or about April 12, 2001. 

Winner will be notified by email to the address used on entry. If a winner is 
unreachable via email within ten (10) days after sending the notification, an 
alternate winner will be randomly selected from all remaining eligible contestants. 
All decisions of the judges are final. 

Prize: One (1) Pioneer Dolby Digital & DTS Home Theater System will be 
awarded to the winner. Approximate retail value of the prize is $600.00. Prize 
does not include TV, VCR or DVD. No substitutions for prize (for cash or 
otherwise) except by Sponsor in which case a prize of equal or greater value 
will be substituted. Prize is not transferable. Income and other taxes, if any, 
are the sole responsibility of the winner. 

The odds of winning depend on the number of entries received. 

All entries become the property of Sponsor and will not be acknowledged or 
returned. 

Acceptance of prize constitutes consent to use winner's name and likeness for 
editorial, advertising, and publicity purposes without further compensation 
(except where prohibited). Winner may be required to sign an Affidavit of 
Eligibility and Liability/Publicity release, which must be returned within thirty 
(30) days from date of attempted notification or an alternate winner may be 
chosen. By participating in the Sweepstakes, each entrant agrees to release 
and hold Sponsor and its respective employees, affiliates, parent companies, 
officers, directors, agents, and representatives harmless from any and all 
losses, damages, rights, claims, and actions of any kind including, without 
limitation, personal injuries, death, and property damage, and claims based on 
publicity rights, defamation, or invasion of privacy, either directly or indirectly 
related to or arising from the Sweepstakes or from acceptance, possession, 
misuse, or use of any prize. 

Sponsor is not responsible for any incorrect or inaccurate information, whether 
by any of the equipment or programming associated with the Sweepstakes or 
by any technical or human error which may occur in the processing of entries in 
the Sweepstakes. Sponsor assumes no responsibility for any error, omission, 
interruption, deletion, defect, delay in operation or transmission, communications 
line failure, theft or destruction or unauthorized access to, or alteration of, 
entries. Sponsor is not responsible for any problems or technical malfunction of 
any telephone network or lines, computer on-line-systems, servers or providers, 
computer equipment, software, failure of email on account of technical 
problems or traffic congestion on the Internet or at any Web site or combination 
thereof, including injury or damage to participants or to any other person's 
computer related to or resulting from participating or downloading materials in 
this contest. If, for any reason, the Sweepstakes is not capable of running as 
planned, including infection by computer virus, bugs, tampering, unauthorized 
intervention, fraud, technical failures, or any other causes beyond the control 
of Sponsor which corrupt the administration, security, fairness, integrity or 
proper conduct of the contest, Sponsor reserves the right at its sole discretion 
to cancel, terminate, modify or suspend the Sweepstakes. 

ANY ATTEMPT BY AN ENTRANT OR ANY OTHER INDMDUAL TO DELIBERATELY 
DAMAGE ANY OR UNDERMINE THE LEGITIMATE OPERATION OF THE SWEEPSTAKES 
MAY BE A VIOLATION OF CRIMINAL AND CIVIL LAWS AND SHOULD SUCH AN 
ATTEMPT BE MADE, SPONSOR RESERVES THE RIGHT TO SEEK DAMAGES FROM 
ANY SUCH ENTRANT TO THE FULLEST EXTENT PERMITTED BY LAW. 

For the name of the prize winner, send a self-addressed stamped envelope to 

Wired Reader Panel Sweepstakes, Promotions Dept., 520 Third St., 
3rd Floor, San Francisco, CA 94107 after April 12, 2001. 
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WHAT: 

Smog Chamber 


HOW: 

After filling the indoor chamber with clean air (it 

WHERE: 

Building 36, Csiro Mineral Research Laboratory, 

North Ryde, Australia 


has less than 0.5 parts per billion nitrogen oxide 
[NOx], with a total hydrocarbon concentration 
of less than 2 parts per billion carbon), scientists 

WHO: 

Commonwealth Scientific and Industrial Research 
Organization (Csiro), Division of Energy Technology 


add known amounts of NOx and an aerosol or 
gaseous compound. High-precision analyzers 
then begin monitoring smog-related reactions: 
the formation of ozone and nonmethane hydro¬ 
carbons, as well as the decomposition of the NOx 
and the pollutant being studied. In December, 
after 10 months of testing and trials, Csiro 
researchers launched a comprehensive study 
of the hydrocarbon 1,3-butadiene, a carcinogen. 

WHY: 

To understand the basic chemistry of smog and its 
effect on human health.The instruments inside the 
706-cubic-foot automated chamber can measure 
particles as small as 4 nanometers, allowing Csiro 
scientists to study air samples with even the lowest 
levels of pollution.The data will be used to develop 
smog models to help researchers and governments 
assess proposed environmental policies. 



MORE: 

www.csiro.au 
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1" thick 
5.3 pounds 
DVD 

5 hour battery 
AirPort 

15.2" mega-wide screen 
Titanium 
PowerBook G4. 

Think different. 


©2001Ajple Computer, Inc. All rights reserved. Weight varies by cmjtguratkm. Battery life varies by use and configuration, '/Itanium case. 




















